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T h e use o f the Internet and specifically the W o r l d , Wide Web (Web) as a 
media for collaboration and problem-solving is an evolving solution to'the 
problem of increasing numbers of students in the university setting. A variety 
of virtual universities are appearing o n the W e b to address this dilemma . 
There are gaps, however, in thèse Systems which do not meet the needs of the 
participants. This research examines the use of applied formative évaluation 
(feedback) méthodologies and protocols, used between the stakeholders o f a 
web-based learning environment, to facilitate the learning process. 
Principles are established to guide the learning environment designer ( L E D ) , 
the mediator between the subject expert (SE) or teacher and the interactive 
multimedia web-based design team, in creating a student-centred learning 
space o n the web. T h e principles and protocols developed in this research are 
illustrateti through the D E L B E R T (Digital Environment Learning-Based 
Evaluation Response Theory) Tutorial system. This web-based collaborative, 
problem-solving seminar makes use of on-line tools such as; e-mail, H T M L 
forms, Javascript and video conferencing to promote communication through 
a guided-discovery delivery methodology. T h e case studies conducted with 
the system support the m é t h o d o l o g i e s proposed in this thesis. 
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T e l e c o m m u n i c a ù o n in the area o f educational technology is a rapidly 
changtng field. Therefore, the focus of this research is not in the development 
of software or programming which may be out of date before its 
implementation. Instead, this research contributes to the design process of a 
web-based educational environment. T h e principles and protocols are aimed 
at supporting the applied formative evaluation methodology between the 
participants in the on-line learning process. In this way the research can be 
adapted to new technologies, beyound thosé adapted to the D E L B E R T 
Tutorial system, thus, not limiting itself as a contribution to the science of 
educational technology. 
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P R E F A C E 
Before the reader should enter the topic of applied formative évaluation 
methods in a web-based environment as depicted in this diesis, some 
documentation issues should be highlighted. The general overall structure of 
this report is presented in four parts; the theory, the protocols, the évaluation 
methods, and the D E L B E R T (Digital Environment I^arning-Based 
Evaluation Response Theory) software. In this way a theoretical base is first 
established as the foundation of the research. A web-based communication 
protocol is produced using the évaluation methods developed in this 
investigation. Finally, these principìes and protocols are illustrated through the 
software produced for this study, the D E L B E R T Tutorial system. This 
examination is then supported by the pilot case study results. 
To assist thé reader with maintaining a mutuai understanding of the terms 
used in this report, glossary words are italicised throughout the document. For 
example, the term tutorial in this research refers to a web-based leajrning 
system to facilitate collaboration and argumentation. 
In addition to standard literature références,, extensive world wide web-
Internet annotations are listed with square brackets. 
The fundamental research approach taken in this study is a qualitative 
examination of educational technology. There has been much research done 
in producing quantitative Statistical data with relation to computer mediated 
conferencing (CMC) as discussed in section 3.7 of this report (Mason 1996, et 
al). This document argues the qualitative issues surrounding the concerns of 
communication and feedback in a virtual learning space. The focus is on 
applied formative évaluation méthodologies in a web-based environment. 
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Chapter 1: Introduction 
O B J E C T I V E S O F T H E C H A P T E R 
The purpose of this chapter is to introduce the reader to the field of 
educational technology. Specifically, this document focuses on: "Applied 
Formative Evaluation in the Web-based Environment". The key points 
addressed in this section are: 
• The motivation and related background information for the study. 
• The objectives of the research and what the reader can expect to corne 
away with. 
• A n understanding of the contribution to knowledge made by this research 
in the area of educational technology. 
• The epistemology or theory of knowledge with respect to the research 
methods used in this investigation. 
• A n overview of the topics and structure of the research document itself. 
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I N T R O D U C T I O N 
1.0 Motivation and Background 
The virtual university is a new paradigm which offers the seeds' to the solutions 
for the needs of university students today (Laurillard 1996). A flexible, open 
learning approach is required to deal with the issues of mass learning. A 
resource-based system allows the smdent the freedom to access instruction 
based on their needs. It is open to any student from récent Further Education 
(FE) or High School graduate to life-long learners (Open University 1999) . The 
method of delivery ranges from the tradirional university lecture with one 
teacher to many students, to one student to many subject experts (SE) (Wilson 
1996). 
With the growing number of students in Higher Education (HE) there is 
increased demands placed on lecturers. Available rime for tutoring is 
decreasing while university costs for resources are increasing (Laurillard 1996). 
This situation encourages the development of resource-based learning 
materials for independent study (Cochrane 1996). 
The Teaching and Learning Technology Programme (TLTP 1998) of Great 
Britain has developed a large variety of stand-alone computer aided learning 
(CAL) software applications in recent years in response to these demands. 
Difficulties arose in cross platform compatibÜity. Programmes designed for 
one operating system would not function on another. Spécialisation of 
content was another difficulty. Material developed at one university was not 
easily adopted by another for use. A learning system or environment which was 
platform independent and not bound to any specific subject matter was 
needed (Basiel 1997). 
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This research offers a solution to both of thèse needs. The wodd wide web 
(WWW) is a rich, multimedia environment of the Internet. Its use is 
supported by British Education policy so that : 
"by 2002, all schools will be connected to the superhighway, free of charge; half a million 
teachers mil be trained; and our children will be leaving school TT-literate, having been able 
to exploit the best thaï technology can offer (Blair 1997). 
Since it is platform independent, web-based Systems will function on a variety 
of operating Systems such as; D O S , Windows (3.x, 9x, N T , etc.) Apple-Mac 
OS, Unix, Linux, etc. 
This document describes the principes and protocols to produce a learning shell 
which is not bound to any particular subject matter. The D E L B E R T (Digital 
Environment Learning-Based Evaluation Response Theoty) Tutorial system 
(chaprer 5) is the application produced to illustrate the use of applied 
formative évaluation methodology. This feedback system between participants 
is detailed in chapter 3 of this report. 
A stand-alone system will not easily provide this feature. The W W W can 
support asynchronous communication in the form of e-mail and forum 
discussions as well as synchronous exchange as seen in live text chat and video 
conferencing (Brunner 1998). These on-line communication tools are analysed 
in chapter 4 of this study. 
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The Virtual university needs a software design team to liaise with the tutor or 
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Figure 1.00 
Analogue-to-web methods 
subject expert (SE) for the production of this web-based learning 
environment. This team is comprised of several key people; the programmer, 
the graphie artist and the learning environment designer (LED). The L E D ' s 
rôle is to interview the tutor with the intent to decompose the éléments of the 
real-world (analogue) classroom and reconstruct it in a virtual (digitai) learning 
space. Thus, as a general rule, this report examines proven principles and 
méthodologies employed in éducation and adapts them to an on-line setting. 
What is needed is a means of evaluating this médium (Mason 1996). This 
research establishes a set of guidelines to aid the .LED in the création of a 
web-based learning environment. Thèse guidelines are used to establish the 
SOFA (Student-centred On-line Formative Activity) principle which serves as 
a basis of proposing the D E L B E R T interim-Theory (chapter 3). With the 
rapidly changing nature of Computing science this document will better 
benefit the L E D by supplying design principles and communication protocols 
. rather than a focus on a technology which could soon become obsolète. 
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1.1 Objectives and Deliverables 
The following questions serve as the research questions for this thesis. The 
table which follows is intended to show the relationship between the three 
strands of this study; Constructivist Learning Theory, Collaborative Problem-
solving Protocols and a web-based learning environment illustrated through 
the D E L B E R T Tutorial system. This program can be found at: 
[http://skip, mdx.ac.uk/] 
Research questions: 
1) Can Web-Constructivism and collaborative problem-solving protocols 
support a web-based tutorial system using applied formative evaluation 
methodologies and on-line communication tools? 
2) Can a set of principles be established to support an interim-theory 
(hypothesis) to guide the learning environment designer (LED) through 
the design process of a web-based learning environment? 
The following table is a general overview of the research issues. It shows the 
relationship between; the learning principles adapted to the web (Web-
Constructivism), the problem-solving seminar protocols and the applied 
formative evaluation (feedback) methods illustrated in the tutorial system 
software. 
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Table! 10 
General Overview of Research Issues 
C O N S T RUCTIVISTS 
L E A R N I N G 
PRINCIPLES 
COLULBORATIVE 
PROBLEM-SOL VING 
PROTOCOLS 
D E L B E R T 
T U T O R I A L S Y S T E M 
F E A T U R E S 
1) 
Learning should start 
from open-ended 
problem-solving questions. 
[1 ] START PROBLEM & 
RELATED 
BACKGROUND 
CONTENT 
1. 
Tutorial assignments are 
presented in multimedia 
format as a probìem to . 
solve. 
2) 
Student readiness for 
learning is the 
combination of motivation 
with prior knowledge and 
expérience. 
[2] DRA W ON PRIOR 
KNOWLEDGE & 
EXPERIENCE 
2. 
Javascript allows an 
H T M L editor as an 
annotation page. 
3) E P I S T E M O L O G Y 
Knowledge is not external 
from the student 
ß] DEVISE AND 
1MPLEMENTA 
RESEARCH STRA TEG Y 
3. 
On-line resources within 
the tutoria! and links to 
outside sources. 
4) A C T I V E L E A R N I N G 
Empower student • 
ownership in the 
learning process with 
active participation. 
5) R E F L E C T Ï O N 
is conceptual 
évaluation 
6) C O L L A B O R A T I O N 
is sociaily constructed 
knowledge 
[4] FORM AN INITIAL 
CONCLUSION TO TUE 
PROBLEM TO ARG VE 
WITH PEERS 
[5] COMPARE 
SOLUTION TO A 
SAMPLE (EXPERT) 
ANSWER AND ARGUE 
TO FORM A REVISED / 
REAFFIRMED 
CONCLUSION 
4. W E B - B A S E D 
C O M M U N I C A T Ï O 
N T O O L S 
Use e-maih H T M L 
forins, Javascript 
and video 
confcrencing to 
communicate. 
7) T E A C H E R ' S R O L E 
is a mentor and coach. 
[6] BAS ED ON FEEDBACK 
GAINED THROUGH 
APPLIED FORMATIVE 
EVALUATIONMETHODS 
THE TUTOR AND 
LEARNING 
ENVIRONMENT 
DESIGNER (LED) REPLY 
TO STUDENT QU ERIKS 
AND/OR POST CHANGES 
TO THE TUTORIAL 
CONTENT or DELIVERY 
5. S T U D E N T 
F E E D B A C K 
is sent through on-line 
communication tools. 
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Tablcl.10 
General Overview of Research Issues.. 
C O N S T R U C T I V I S T S 
L E A R N I N G 
PR1NCIPLES 
COLLABORATIVE 
PROBLEM-SOL VING 
PROTOCOLS 
D E L B E R T 
T U T O R I A L S Y S T E M 
F E A T U R E S 
8) N O R M 
R E F E R E N C E D 
A S S E S S M E N T 
is peer review to measure 
improvement 
[7] THE STUDENT 
COMPARES THEIR 
SOLUTION TO THEIR 
PEERSANDAN 
EXPERT EXAMPLE TO 
EVALUATE THE 
AMOUNTOF 
IMPRO VEMENT MADE 
FROM THE FIRST TO 
THE SECOND ENTRY 
6. O N - L I N E 
A S S E S S M E N T 
Qualitative and 
quantitative tools can 
measure Student progress. 
Table 1.11 expands die détails of the Web-Constructivist principles to greater 
détail and provides a more itemised description of the tutorial System features. 
Table 1.11 
Research Overview: Detailed Examination 
C O N S T R U C T I V I S T S 
L E A R N I N G 
PRINCIPLES 
COLLABORATIVE 
PROBLEM-SOLVING 
PROTOCOLS 
D E L B E R T 
T U T O R I A L S Y S T E M 
F E A T U R E S 
1. (a) The star tin» task 
should be a realistic and 
relevant problem to solve 
(not rote mémorisation) 
which involves higher 
level cognitive skills such 
as classifying, analysing, 
predicting, creating and 
evaluating. It should be 
presented as an open-
ended question to guide 
the learning expérience. 
(b) Multiple forms of 
représentation for 
information should be 
used. 
¡11 START PROBLEM & 
RELATED 
BACKGROUND 
CONTENT 
1. The lesson assignment 
(goal) ìs presented to 
the student / 
stakeholder in 
appropriate 
multimedia format 
such as text, still 
graphics, animation, 
animated-video and/or 
sound. The relevant 
background 
information connected 
to the assignment ts 
also presented in a 
multimedia format 
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Table 1.11 
Research Overview: Detailed Examination... 
C O N S T R U C T I V I S T S 
L E A R N 1 N G 
PRINCIPLES 
COLIJKBORATIVE 
PROBLEM-SOLVING 
PROTOCOLS 
D E L B E R T 
T U T O R I A L S Y S T E M 
F E A T U R E S 
2) Readiness must be 
considered in the 
learning experience. 
Prior knowledge / 
experience and its 
context is what makes 
the Student Willing and 
able to learn. New 
knowledge is 
constructed from prior 
knowledge and the 
motivation to gain it. 
12JDRAW ON PRIOR 
KNOWLEDGE & 
EXPERIENCE 
2. The opportunity to 
annotate am prior 
knowledge and 
experience is given to 
the student in the form 
of a Javascript H T M L 
Editor page window. 
This digital note pad 
can be used at any time 
in the lesson. 
3)Knowledge is not 
independent of the 
learner. It is a personal 
Interpretation of the 
world. 
[3] DEVISE AND 
IMPLEMENTA 
RESEARCH ST RA TEG Y 
3)Use I N T E R N A L tutorial 
resources such as the 
glossary and suggested 
web links and 
E X T E R N A L web-based 
resources such as search 
engines, e-mail and 
Mentor Help to conduci' 
research. 
3) Learning is an active, 
iterative PROCESS, nota 
P R O D U C T . It is 
ownership of this learning 
process which promotes 
motivation in the 
educational experience. 
5) R E F L E C T I O N is 
central to learning. Ideas 
must be revisited and 
evaluated to become 
knowledge. 
6~) Collaborative 
construction of knowledge 
through social exchange is 
encouraged through 
dialogue. 
[4] FORM AN INITIAL 
CONCLÜSION TO TUE 
PROBLEM TO ARGUE 
WITH PEERS 
[5JCOMPARE 
SOLUTION TOA 
SAMPLE (EXPERT) 
ANSWER AND ARGUE 
TO FORM A REVISED1 
REA FFIRMED 
CONCLÜSION 
4. Use varions on-line tools 
toconuuunicatc with 
participants in the lesson: 
* E - M A I L for 
con tact i ng peer s 
and experts 
* H T M L forais to 
post conclusions to 
the group 
* Mentor Help 
feature to e-mail 
previous students 
for advice on the 
assignment 
* Video Conference 
the tutor to discuss 
the learning 
expérience 
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Table 1.11 
Research Overview: Detatled... 
C O N S T R U C T I V I S T S 
L E A R N I N G 
PRINCIPLES 
COLIABORATIVE 
PROBLEM-SOL VING 
PROTOCOLS . 
D E L B E R T 
T U T O R I A L S Y S T E M 
F E A T U R E S 
7) The teacher's role has 
evolved into that of a 
pioneer~scout guiding 
the Student through the 
leaming expérience as 
opposed to the all-
knowing sage-on-the-
stage. 
[6J BASED ON 
FEEDBACK GAIN ED 
THROUGH APPLIED 
FORM ATI VE 
EVALUATION 
METHODS THE TUTOR 
AND LEARNING 
ENVIRONMENT 
DESIGNER (LED) REPLY 
TO STUDENT QUERIES 
AND/OR POST 
CHANGES TO THE 
TUTORIAL CONTENT 
OR METHOD OF 
DELIVERY 
5. Tutorial Content is 
modified by: 
* Students in the Active 
Entry Pages 
* L E D and Tutor 
through fdtered e-
maii messages, H T M L 
form postings and/or 
video conférence 
interviews 
8) Assessment is viewed as 
formative feedback. 
Peer review and self-
evaluation is the norm 
referenced method 
used to gauge Student 
progress. A summa ti ve, 
standardised exam is 
not used. 
[7] THE STUDENT 
COMPARES THEIR 
SOLUTION TO THEIR 
PEERSANDAN EXPERT 
EXAMPLE TO 
EVALUATETHE 
AMOUNTOF 
IMPRO VEMENT MADE 
FROM THE FIRST TO 
THE SECOND 
SUBMISSION 
6. Javascript self-
assessment tools can bc 
cinbcddcd into the 
content delivery to 
reinforce the student's 
compréhension. The 
H T M L for ms post the 
student's submission for 
criticai review from peers 
and subject experts. 
Based on this research a principle is developed to guide the learning 
environment designer (LED) in the process of creating a web-based learning 
environment. This principle, the product of Web-Constructivism, 
collaborative problem-solving protocols and applied formative évaluation 
methods is called the S O F A principle. 
The SOFA Principle 
The Student-centred On-line Formative Activity (SOFA) Principle 
states that: By adapting Web-Constructivist learning principles to a 
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communication protocol a set of guidelines can be produced to aid the 
L^aming Environment Designer (LED) in producing a web-based 
tutorial system. 
Through the case studies conducted in chapter 6 of this document the S O F A 
principle supports the D E L B E R T mterim-Theory: 
The D E L B E R T Interim-Theory 
Upon the Implementation of the SOFA principle a web-based, 
problem-solving seminar environment will support collaboration and 
argumentation through the use of applied formative évaluation 
méthodologies. 
1.2 Contribution to Educational Technology 
By its very name educational technology is a cross disciplinary study. It is 
both an examination of the social science of éducation and the technology of 
computing science. Distance learning of this type is more art than science 
(Stufflebeam and Webster 1980, Jonassen 1994). This research makes a 
contribution to knowledge in each area of study. It benefits the learning 
environment designer (LED) who must weai the hat of educationalist and be 
rooted in the technological constraints of the on-line tools available at the 
rime (chapter 4). 
The contribution to éducation is two-fold. First, a through examination of 
learning theory produces a foundation from which the rest of the study is built 
upon, Web-Constructivism. Constructivism, currendy the dominant learning 
theory (Hein 1995), is broken into its component principles which are then 
adapted to the web-based learning environment. Secondly, a problem-solving, 
seminar-based protocol is investigated and enhanced to support higher 
cognitive skills through télécommunication tools (chapter 3). 
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These principles and protocols are illustrateci through the web-based software 
application, the D E L B E R T Tutorial system which highlights the contribution 
of this diesis to the field of computing science. Several on-line tools are 
developed and adapted to support applied formative évaluation methods 
(feedback) with the D E L B E R T learning shell. These tools, examined in 
greater detail in chapter 4 are: 
• E-mail 
• E-mail surveys 
• H T M L forms 
• Javascript 
• Video Conferencing 
The S O F A (Student-centred On-line Formative Activity) Principle builds into 
the D E L B E R T mterim-Theory which intends to serve as a guideline to the 
L E D in the development process of a web-based learning environment. This 
research takes Web-Constructivism and applies it to a collaborative problem-
solving protocol. Through a set of case studies (chapter 6) the S O F A Principle 
and D E L B E R T mterim-Theory are illustrateti and supported. 
1.2.1 Limitations of the Study 
The focus of this research is the application of formative évaluation to a web-
based problem-solving seminar. It is recognised that this excludes other forms 
of knowledge outside of a problem-solving context. Another issue not 
addressed in this study is summative assessment. The D E L B E R T Tutorial 
system can be easily adapted to include various forms of assessment such as; 
self-assessment, peer-review, and on-line marching / multiple-choice exams. 
This will need to be an added feature of the next version of the software. 
Other supportive technologies such as virtual reality and artificial intelligence 
were investigated for this research. It was decided, due to rime restraints, not 
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to develop the tutorial system in thèse areas. Human Computer Interaction 
(HCI) usability principles are relevant to this area of research, but not 
extehsively analysed in this report. Further work in this area can link the 
software design cycle to the instructional design principles for a web-based 
tutorial system. 
The purpose of this thesis is to propose principles and protocols to support a 
problem-solving seminar on the web through the use of applied formative 
évaluation méthodologies. This was done by adapting the Constructivist 
learning theory to the web. It is recognised that there are many learning 
théories not developed in this report (Funderstanding & G W U 1998). Web-
Constructivism was selected for thé case study analysis. The D E L B E R T 
Tutorial system is intended to illustrate the principles and protocols of this 
research. However, it is only a prototype. The case study sampling groups 
were not large enough to produce a quantity of statistical data for rigorous 
analysis. N o r were ali of the features utilised in the software for the pilot 
examinations. This will need to be continued in the full study. 
The intended reader of this document is the computer scientist in the guise" of 
the learning environment designer (LED). Educational technology is, 
however, a cross discipline. As such an emphasis has been placed on the 
educational aspects of investigating the issues. A qualitative approach has been 
taken for the research methodology. A contribution to computing is in the 
adaptation of the on-line tools implemented in the software produced in this 
research. 
Thèse limitations in the study do not detract £rom the contribution it makes in 
the field of educational technology. Through an extended case study over a 
longer period of tirne with a larger sampling group many of thèse issues can 
be addressed in greater détail. 
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1.3 Research Epistemology 
This report supports the position that ones epistemological views (theory 
of knowledge) dictate ones pedagogical constructs (science of teaching). 
The way knowledge is perceived defines how it will be communicated. This 
study shows how ones beliefs about the nature of knowledge profoundïy 
influences the approach used in a virtual university. Even the narrative 
used in writing a report about the approach is influenced (Hein 1995). 
Knowledge is the conceptual means to make sensé of expérience, not just 
the représentation of something that is supposed to lie beyond it. This 
interprétation sees concepts and relations in the expérimental world as 
generated by the individual. In other words, a contribution to knowledge 
can not be viewed in the Behaviourist sensé which states that knowledge is 
something existing outside the individual, to which this report incrementally 
adds. Instead, knowledge is individually constructed (Constructivism -
chapter 2), residing within the mind of the reader this report or the student 
experiencing the tutorial System (Hein 1995). 
Similarly, the method of approaching the research questions needs to be 
clarified from the start. This investigation uses an inductive approach. That 
is to say, an examination of the effects (the D E L B E R T Tutorial Case Study in 
chapter 5) will support the cause (principles ' and protocols developed i n 
chapter 3). This research methodology forms an itérative cycle of formative 
évaluation (chapter 3) as iUustrated in Figure 1.30 below. 
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R e s a r c h M e l h o d o l o g y 
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P r i n c i p i c i & Œ ^ ^ = s § B ^ LJ£-J>. & S . E . } 
Figure 1.30 
Iterative cycle of formative évaluation 
The stateci aim of this research is to provide the seeds to the solution in 
fulfilling the needs of the (virtual / on-line) university student which 
can be achieved by the L E D / subject expert (SE) using the principles and 
protocols developed in this research. The student then redefines their needs 
which is interpreted through the tutorial Systems protocols. The feedback is 
then given to the L E D / S E who redesign the system to meet the student's 
needs. 
1.4 Thesis Structure 
This report is organised in a consistent format to aid the reader with the 
narrative by having each chapter state à spécifie goal or issue to be 
investigateti. Next, the methodology for researching this topic is explained. A 
resolution for the issue is offered in each summary discussion section. Within 
this discussion an évaluation of the conclusion will be analysed offering future 
alternatives. The following overview summarise the content of this report by 
chapters: 
Chapter 2: Web-Constructìvism 
This chapter provides the theoretical foundation upon which the other 
chapters are built. Constructivism, the current dominant learning theory (Hein 
1995) is discussed in a literature review through a comparative analysis with 
Behaviourism (Skinner 1968). The principles composing Constructivism are 
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compilée! from a sélection of educationalists. Next, the attributes of a web-
based learning environment are examined. The resuit, Web-Constructivism, is 
the product of adapting Constructivist learning principles to a web-based 
environment. The strengths and weaknesses of this theory are discussed. 
Chapter 3: Protocolsfor Applied normative Evaluation Metbods 
With Web-Constructivism acting as a set of guidelines, protocols are 
established in this chapter which direct the communication between the 
participants in this web-based System. Applied formative évaluation methods 
are the resuit of this investigation. A feedback System is presented with the 
intent to serve the learning environment designer (LED) as a check list in the 
design process for à web-based tutorial. The resuit discussed in the summary 
is a collaborative, on-Hne problem-solving seminar. 
Chapter 4: Adapted On-line Tools 
This chapter examines various wodd wide web tools currently available to 
support applied formative évaluation methods to produce a collaborative 
problem-solving seminar learning environment. E-mail, e-mail surveys, 
Javascript, H T M L forms and video conferencing is applied and adapted to 
support the principles and protocols introduced in the previous chapters. It is 
the appropriate use of thèse on-line communication tools guided by applied 
formative évaluation methods that compose the D E L B E R T (Digital 
Environment I^arning-Based Evaluation Response Theory) Tutorial System 
discussed in the next chapter. 
Chapter 5: lllustrating the Principles and Protocols: The DELBERT Tutorial System 
Key technological features created for the software application developed 
through this research are explained. Thèse tools are supported by Web-
Constructivism (chapter 2) and applied formative évaluation méthodologies 
used to produce a communication protocol (chapter 3). A user manual is 
produced to orientate the student to the effective use of the D E L B E R T 
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Tutorial system's resources. These guidelines also act as a marmai to aid the 
L E D in producing templates to recreate the D E L B E R T Tutorial system for 
any problem-solving scenario. 
Chapter 6: Research Methodolog; Case Study Analysis 
Chapter six defines the research methodology employed by adopting a 
Constructivist approach. Several pre-pilot case studies demonstrate various 
stages of both software development and implementation of applied 
formative évaluation methods. Two pilot studies are reported which combine 
Web-Constructivist learning principles with a problem-solving seminar 
setting, supported by appropriate on-line communication tools. A n analysis of 
the case study results concludes a successful convergence of these factors; 
learning principles, protocols and on-line communication tools, to create a 
web-based learning shell. Full case study recommendations are proposed in 
the next chapter. 
Chapter 7: Summaty Discussion 
Constructivist reflections summarise the principles discussed in this 
dissertation liighlighting the core issues illustrated through the use of the 
D E L B E R T Tutorial system in the various case studies. Next, a criticai analysis 
is presented in a séries of tables to summarise the évidence produced in this 
research. This discussion is supported by the documentation in the appendix. 
The Error EUmination Approach to évaluation is discussed. This approach 
will be adapted in the full case study to support the development of an 
instructional system for the web (Ellington 1995). 
The full case study should be conducted over at least one académie term. It 
will utilise all of the D E L B E R T Tutorial system features that were not fully 
exploited in the pilot studies (i.e. — Weblinks pages, Active entry pages, 
Mentor help, etc.). A larger sample représentation will produce a greater 
quantity of Statistical évidence. The analysis of this data should produce a 
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resuit that makes a valid contribution to knowledge in the study of educational 
technology. 
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O B J E C T I V E S O F T H E C H A P T E R 
This chapter examines the characteristics of the Constructivist learning theory 
and adapts it to a web—based setting. The following key points are what the 
reader of this section should expect: 
• A n examination of the relationship between knowledge and learning 
theory. 
• A comparison between Behaviourism and Coristructivism. 
• A description of the characteristics of a web-based learning environment. 
• A critical analysis of why Constructivism is a sound theoretical base to 
build an on-lme learning system. 
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Chapter 2: Web-Constxuctivism 
2.0 In Brief-
"Ify ou bave any doubt about how karning happens, engage in a sustained inquiry: 
study, ponder, consider alternative possibilities and arrive atyour belief grounded in 
évidence. " (Dewey 1993) 
This chapter will set the theoretical foundation upon which the rest of the 
report is built. It is essential to examine knowledge and learning theory to 
understand the rationale for the approaches used in this study. 
Constructivism ïs the learning theory that this research adapts to a 
web-based learning environment (WLE). Key Constructivist principles are 
applied to produce a learning model which helps guide the learning 
environment designer (LED) . The rôle of the L E D is to baise between the 
subject matter expert (SME) / content provider for the learning space and 
the programmers / interface designers of the educational multimedia team. 
2.1 Knowledge and Learning Theory 
Ones beliefs about the nature of knowledge, ones epistemology, profoundly 
influence the approach to éducation (Hein, 1995). There are many learning 
théories sternming from as far back as the rime of Plato [2.1], [2.2]. This 
table (Table 2.00) suggests that the choice o£ metaphor is not a neutral 
décision, it can influence ones views on instruction [2.3]. 
If Knowledge is seen as... Then instruction is viewcd as. :. 
An amount of content to students... A proâuct to be aehvered by a vehicte 
A cognitive state as seen ìn a person's 
schémas and procédural skills... 
A set of imtrtictional stratégies aimed at cbanging 
tbe inditrid/iat's schémas. 
A person's meanings constructed by 
interaction with their environment. -. 
A. karner dramng on toois and rtsourccs within a 
rich environment 
Enculturation or adoption of a groups ways 
of seeing and acting... 
Participation in a commumty's everyday actttnty 
Table 2.10 
Comparison of Epistemology and 
Instructtonal Strategy 
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This overview (Figure 2.10) shows the relationship between the 
understanding of knowiedge and learning represented as an epistemological 
dichotomy. The extrême positions are at the end of the axis (Hein 1995) 
[2-4]. 
KEALISM (Knowledge Theory) 
<==============> 
CONSTRUCTION 
Externat 
Knowledge 
Internai 
Knowledge 
Figure 2.10 Bi-polar views of knowiedge 
These opposing views see knowiedge as facts existing independendy of the 
learner or as mental constructs/representations by the student (Hein 1995) 
[2.4]. 
L E A R N I N G T H E O R Y 
I N C R E M E N T A L 
L E A R N I N G 
is the accumulation 
of responses to 
stimuli 
— = • > 
S C H E M A T I C 
L E A R N I N G 
is the sélection and 
organisation of life 
expériences 
Figure 2.11. Contrasted of Behaviourism 
(left) & Constructivism (right) 
Behaviourist believe that the mind starts as a blank slate which grows by 
adding simple-to-complex information [2.5]. Opérant conditioning occurred 
when a response to a stimulus is reinforced. If a reward or reinforcement 
follows the response tò a stimulus, then the response becomes more 
probable in the future [2.1]. 
The central premise of opérant conditioning is that behaviour is shaped by 
its conséquences. Behaviour is formed by patterns of rein forcements or 
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rewards in environment. Behavioural objectives are specified as desired 
learning outcomes in terms of measurable behavioural targets. This desired 
behaviour can then be shaped by arranging the reinforcement of a séries of 
intermediate steps that lead to the target behaviour. It was argued that by 
rigidly optirnising the présentation of learning material the learning process 
could be optirnised (Boyle 1997). 
"...the main root of the trouble is that forSOjyears of this 
century, we have sujfered the virtual undisputed domination of a 
mindless behaviourism. The behaviourists succeeded in eliminating 
the distinction between training (forperformance) and teaching 
that aims at the génération of understanding. AU learning was 
reduced to a model that had been derived from experiments with 
captive pigeons and rats... " (von Glaserfeld S&G p.4) [2.4] 
In opposition to the Behaviourist, the Constructivist postulate that the 
learner's mind constructs schéma (conception of a gênerai type/essential 
form or organisation of life expériences) and that learning consists of 
selecting and organising information from a wealth of sensations to build 
knowledge. This view of learning was exemplified by Piaget's work (Hein 
1995). 
28 
KNOWLEDGE 
ejusls ouiside ltariier 
KNOWLEDGE 
mftde by.the leàraer 
uidividually-&sociallv 
Figure 2.12 A matrix of learning 
and knowledge theory 
By combining figures 2.10 and 2.11 the new matrix shows relationships 
between various teaching methods or learning environments. The traditional 
lecture (top left) has the student adding bits of information to their 
knowledge after attending each présentation. The discovery method (top 
right), endorsed by Papert, has the student directing their course of learning 
of information (Papert 1994). Behaviourism (bottom left), as mentioned 
before, sees learning as the resuit of a direct stimulus-response expérience. 
• "Constructivism in éducation is a cognitive perspective of 
learning mth profound implicationsfor teaching and research 
methodology. " [6] AH cognitive perspectives ficus on mental 
behaviours. In cognitive views of learning, the ...active work of 
mental behaviour tums information into useful knowledge" 
(Gabe/Gabe 1998). 
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The following components comprise the theoretical framework of 
Constructivism (Wilson 1995): 
• mind is real: mental events are worthy of study 
• knowledge résides in the mind 
• knowledge is dynamic 
• meaning is constructed 
• reflection / .abstraction is criticai to becoming an expert 
• learning includes constructing représentations 
• teaching is negotiating construction of meaning 
• thinking and perception are inséparable 
• problem solving is centrai to cognition 
Constructivism as part of a cognitive family tree, branches out to many 
directions with a rich history in philosophy, psychology and éducation . 
(Mahoney 1994). Today constructivist-orientated research, classroom 
pedagogy and spirit builds on key contributions from educators such as 
Piaget, Dewey, Vygotsky, Bruner, Jonassen, Hein, Boyle and others [2.6]. 
The next section is an élaboration of constructivist principles. 
2.2 Constructivist Principles 
The following table takes the key points of Appendix A , an archive of 
various Constructivist principles, and summarises them as they relate to 
their application to the protocols and formative évaluation methods used in 
this study. 
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Table 2.20 
Critical Anarysis of Web-
Constructivism 
BASIC C O N S T R U C T I V I S T S 
L E A R N I N G 
PRINCIPLES 
E X P A N D E D 
W E B - C O N S T R U C 1 T V I S T S 
L E A R N I N G PRINCIPLES 
1) P R O B L E M - S O L V I N G ; 
^Learningshould start from ppen-. .«: 
ended ptoblem-solving questions! 
'•' : ' " ' ' >~-"'*'î' " • • / 
s f 1 ) :V'V ^ ;<• .' \ 
1) . (a) The starting task should be a 
realistic and relevant problem to . 
* sob/e (not rote mémorisation) which 
involves higher level cognitive skills , 
' such as classifying, analysing, 
s , ptedicting, creating and evaluatîng. 
- > It should be presented as an open-
':, , ended question to guide the < 
lcaming expérience. -, ^ 
;•• (b) Multiple forms of représentation 
for information should bc used (i.c.-
,?r multimedia). '• 1 ( 
2) PRIOR K N O W L E D G E 
,Student tcadincss fot lcaming is'thc 
combinatioh of motivation with 
prier knowledge and expérience. 
2) Rcadincss must bc considered in 
the learning expérience. Pnor 
knowledge / expérience and its 
context is what makes the suident 
willing and able to learn. New 
knowledge is constructed from prior 
knowledge and the motivation-to 
, gain it. 
3) É P I S T E M O L O G Y \ ' 
Knowledge is not extemal from the 
studerit.^ 
3) Knowledge is not independent of • 
the learner.lt is a personal ' ' 
u interprétation of the worid. . 1 
4) A C T I V E L E A R N I N G 
Empowcr student ownetship in the 
learning process with active 
participation. 
4) Learning is an active, iterative 
PROCESS, not a P R O C U C T . It 
is ownership of this learning • 
process wlûch promotes 
motivation in the educational 
expérience. 
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Table 2.20 
Critical Analysis of Web-
Constructívism 
5) R E F L E C T I O N 
is conceptual evaluation 
r6ìT(?Ql*lE\BOH'AÌIÌI ß ^ M W I H H W 
5) R E F L E C T I O N is central to 
learning. Ideas must be revisited 
and evaluated to become 
. knowledge x 
|jii^ocialh/2consttiicted 
7) T E A C H E R ' S R O L E 
.- Usamcntor and coach. ~ •> ' . 
7) The teacher's role has evolved into * 
that of a pioneer-scout guiding the 
student through the learning 
experience as opposed to the all-
knowing sagc-on-the-stage. p 
y¡¡¡§ I i W ^ s e s i s i m e i f t 4 ^ ™ p d P ? " ^ ^ R ï ÎHHf fcL-d b ;i c k l I W r k M ^ f J i J r l B t l f Ë Ê S Ë HRvaiuationiiRitiioliiurnilrctcrcnc^MI jp^ybudukfgy^i^^ 
The next table (2.21) is a critical analysis of the strengths and weaknesses of 
Web-Constructivism. For this comparison only-the basic principle is given, 
not the expanded explanation. 
32 
Table 2.21 
Criticai analysis of Constructivist principles 
BASIC „ 
C O N S T R U C T I V I S T S 
L E A R N I N G 
P R I N C Ï P L È S 
PRINCIPLE'S 
S T R E N G T H S 
PRINCIPLE'S 
W E A K N E S S E S 
1) P R O B L E M - ' 
S O L V I N G 
. Learning should start 
^ ffrqmopen-endcd^ 
- problem-solying, 
questions. :rS _ '-"'^ 
T tLW *«'4i> • ; ' . ' , ^ , V . 
x-'t-, : ' lt- ^ - / -
; f - * "< *• « • • i . • ' 
1) Learning and recali is 
highest in a multimedia 
, format (table 3.4). 
Applying problem-solving 
stratégies reinforces the 
learning process (table 
3-2). ; . , 
1) (a) Although problem 
solving is a higher level : . . 
cognitive task not all . 
subjeet matter is casilv '<•• 
adapted to this format (sec 
table 3.1). 
(b) Not all students are- T..;: 
developmentally prepared 
to work at this lcvel: .»• : 
Students progress from ••' 
concrete to abstract • ' -
thinking (Biggs 1982;".'..v : 
Bruner 1%6). 
(c) Simply displaying 
content in multimedia • • 
format docs not guarantec 
compréhension., ... - . 
2) : PRIOR • 
K N O W L E D G E 
a Student readincss for 
learning is the 
combination of 
motivation with prior 
knowlcdge and 
expérience. 
2) The open-ended 
question start makes a 
specific prior 
knowledge less criticai 
in a probìem-solving 
seminar. 
2) The teacher/tutorial 
system can not anticipate 
the prior knowlcdge of 
each individuai Student. 
3) E P 1 S T E M O L O G Y * 
* Knowledge is not 
externa! from the , " 
Student. ,-. / ' 
3) Student knowledge is 
measured h"y the 
différence of pre- and 
post- évaluations. 
3) The studcnt's personal ; 
knowledge is not casilv 
qualifica or measured. ^ 
,''•'> • • ' •, • : * 
4) A C T I V E L E A R N I N G 
Empower Student 
ownership in the learning 
process with active 
participation. 
4) A computer log can 
track Student 
participation in key 
features (i.e. -
Active Entry Pages) 
of the tutorial 
system. 
4) A learning process (v. 
produet ) does not easily 
yicld (quantitative) 
summative assessment 
rcsults. 
5) R E F L E C T I O N 
is conccptual 
évaluation 
5) This tutorial system 
supplies the resourecs 
to support reflection in 
the learning process. . 
5) Students must be given 
the opportunity for 
reflection, but 
unguidcd this can lead { 
to day dreaming. 
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Table 2.21 
Criticai analysis of Constructivist principles... 
BASIC 
e O N S T R U C T I V I S T S 
L E A R N I N G 
PRINCIPLES 
PRINCIPLE'S 
S T R E N G T H S 
PRINCIPLE'S 
W E A K N E S S E S 
6) C O L L A B O R A T I O N 
is sociaüy constructed 
knowledge 
6) This rutorial system 
supplics a commtmication 
protocol which guides the 
collaborative dialogue in <-
the probte m-solving 
seminar. 
6) Open, un-moderated 
dialogue may take the 
student away from the. 
focus completing the 
assignment.-
7) T E A C H E R ' S R O L E 
i.s a mcntor and coach. 
7) Teachers^adopùng the, 1 
role of leaming m'th 
their students in the 
experience of the • 
- tutorial lesson have less ' 
pressure on them to be •= 
„seen as an all-knowing••• 
expert. 
7) Tradì tional teachers • • 
have diffic'ulry adopting :r -.K 
the newidentity. . . * • ; 
Addition al training is • 
needcd to prepare teachers 
in their role toguide the> 
student using technology. \ 
8) N O R M 
R E F E R E N C E D 
A S S E S S M E N T 
is peer review to measure 
improvement (Biggs 1982). 
8) By shifting the onus for 
assessment to the 
student, pressure is ;< 
taken from the tutor 
and more time is made 
available for guidanee. 
8) Education instìtutipns ^ 
still require criteria ' 
referenced assessment for : 
their degrec based '^ / 
programmes (Biggs Ì982)." 
2.3 Defining the Web Environment 
Until now this discussion has been bàsed in the analogue (real) - world. It 
is the intent of this chapter to show how Constructivism can be developed, 
adapted, and applied to a web-based leaming environment. To do this 
properly a clear definition of the characterisdes of such a learning space 
needs to be presented. 
Appendix A , ah archive of Constructivist principles, presents a large number 
of elements which could potentially be mapped into Web-Constructivism, 
principles adapted to a web-based learning environment. Only a select 
number of principles outlined in the previous table (Table 2.21) are critically 
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analysed since they correspond to the protocols discussed in the next 
chapter (see Table 3.60). 
Presenting the learning process in an open-ended problem has the potential 
to táke advantage of the webs multimedia presentation formats (i.e. - text, 
sound, graphics, ariimation, etc.) but does not guarantee comprehension. 
The .student's readiness for learning, the combinadon of motivación with 
prior knowledge/experience, is an important element of the learning 
process, but not one easily anticipated by the tutorial system. 
The knowledge gained by the student from using the tutorial system is the 
difference of pre-and-post evaluation. It is not easily measured if viewed as 
an infernal process. 
This active learning process empowers student ownership but increases the 
difficulty to gather summative assessment. During this learning activity 
reflection, conceptual (re)evaluación, needs to be supported. 
Through collaborative dialogue knowledge is socially constructed. This 
discourse needs to be focused on task completion. In this learning situación 
the teacher's/system's role is to guide/moderate the student's actions. 
Measuring the success of the learning, the difference of knowledge level 
before and after use of the tutorial system, can be done through peer review. 
However, most educational mstitutions still require criteria referenced 
(exams) assessment methods. It is these Constructivist principies which 
underpin the web-based learning environment developed in this research. 
2.3.1 Presentation Methodology 
This section examines two methods of presenting information; linear and 
non-linear (Theng 1997). There are more variations then those discussed in 
this section, however, due to time restraints this ís not a major focus of this 
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study. A linear approach is closed wich no real choice offered to the Student 
(figure 2.31) 
Start • P A R T 1 => P A R T 2 = > • P A R T 3 = > T E S T *> G o t o 
Le s son 1 => L E S S O N 2 i 
Figure 4.31 
Linear delivery of data 
In this situation the student must complete P A R T 1 before going onto 
P A R T 2 and P A R T 3. A T E S T must be passed before progressing onto 
new, more complex material in L E S S O N 2. The book metaphor illustrâtes 
this in a classroom setring. Computer Based Training (CBT) used this 
Behaviourist Theory with its Traditional Instructional Design Approach 
(Boyle 1997). One variation of the linear design can be added by allowing 
the student an opportunity for remediation if mastery is not achieved. 
(Figure 2.32) 
PASS=> ; Lesson2 . 
Start 
Lessont=> 
PART î=> P A R T 2=> P A R T 3=> : TEST=> ! t \ 
<= <= <= <=FA1L 
Figure 2.32 Remediation of non-mastery 
A non-linear system is more open. This could be seen to use a Discovery 
Method in its presentation of content. Here an unrestricted menú allows the 
student to begin anywhere in the material. Once, begun the path of delivery 
is stiU linear, however. (Figure 2.33) 
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LESSON listarla i l 
> [PART 1] ' % [ P M 2 ] V \ [PART 3] 
[TEST] 
pass^ FAIL=> 
Lessen 2 
Figure 2.33 Discovery method of 
information présentation 
A hypertext system, as used in the world wide web, offers the content in 
yet another way. Here a non-hierarchical mapping best represents the choice 
of path the Student may follow in the pursuit of knowledge. (Figure 2.34) 
P A R T 2; 
.: i S T A R K N-— - -
^ T E S T 
L E S S O N 2 
Figure 2.34 
Non-linear mapping of information 
Although the navigational path for présentation of this information is open 
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the content is fixed, set by the tutor. The freedom offered by the world wide 
web opens the accessibility to new (sometimes unplanned for) information. 
This means that resources outside the tutorial system can be accessed as 
seen in the right side of the illustration (figure 2.35). 
P A R T 1 
!-PART;2 
:PART:3? 
START? 
TEST; 
L E S S O N 2 
* I N T E R N E T 
I N T R A N E T 
Figure 2.35 
Information gained 
outside the tutorial 
2.3.2 The Dynamic Nature of the Web-based Environment 
Information presented in book format is stagnant in the sensé that it can 
only be updated as quickly as the new material can be pubkshed and 
distributed. The electronic word has a différent personality (Lanham 1993). 
It can be modified and distributed almost instandy. It is this fluid nature of 
the material on the web that appeals to people dealing with information that 
is constandy changing. For example, British Telecom Research keeps their 
library resources and research publications in a digital format (Cochrane 
1995/96). [2.8] [2.9] To better understand the transitory nature of this 
environment imagine this scenario. In the analogue (real)-wor!d the student 
goes to the library for a journal to read a specific article of interest. There 
are pre-set expectatjons. First, the road used to navigate there stays the 
same. Second, there is a direct relationship between the signs outside the 
buildings and their purpose. If this information did not remain constant 
then the outcome (getting the article) would be difficult to attain. 
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N o w place the samè scenario imo a web-based sethng. The information 
sought is some digital text on a web server located somewhere across the 
world. Digitally navigating there via a uniform resource locator (URL) or 
web address is a complex process that can be achieved through several 
methods. The srudent may already know the U R L - Perhaps it was listed in a 
magazine article, posted in a newsgroup message or a link on a web page. 
Conversely the srudent may not know the address, in which case an Internet 
search needs to be carried out. This may be done one of many search 
engines (Yahoo, Excite, Infoseek, etc.) using key words or meta-tags. The 
path the student's search engine travels to arrive at the U R L can vary each 
rime a search is conducted. The link is made in the same way as a driver may 
travel a différent Street to arrive at the library. Outside the building a sign 
helps the student recognise its purpose. Its digital counterpart may not be as 
clearly understood. To complicate matters the student may not be able to 
access the website. A n alert box message: "Unable to connect to this D S N 
at this rime" or " H T T P / L O 404 Object not found" is the dread of every 
web surfer. It may be that the host server of the web page is down or that 
the server is operational but overwhelmed by the number of hits it is 
receiving. Another possibility is that the H T M L file itself is no longer in the 
directory. It could have been moved to a new location or deleted. 
Sometimes it is human error. The student simply mistyped the U R L 
(website.html instead of website.htm). Due to this quality of the web it is 
recommended practice when referencing the web for an académie 
publication to include the date the U R L was last visited [2.10]. The student 
must also learn to read web information with a criticai eye. [2.11] Unlike a 
refereed paper published in an accepted journal or conférence information 
of the web can be unedited or uncensored. 
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2.3.3 Expanding Layers of Information on the Web 
Although information on the web appears on the computer monitor in a 
two-dimensional form its nature is three-dimensional. That is to say that 
information in the real world occupies 3-D space in rime. There is a latéral 
association style of Connecting related information to transform it into 
knowledge. The organisation of the H T M L , graphies and multimédia files 
may be viewed in the traditional tree structure on the local level. 
Information at this site can be controlled by the subject expert / tutor (SE) 
and the learning environment designer (LED). Links can be made to 
information on an intranet level. This data may be on the university or 
corporate web server. Expanding outwards to the internet the student can 
link to information on the world wide web. This upwards spiral of linking to 
information sets up a student learning model that can be adapted and 
applied to a web-based learning environment 
1 TrOCAT.WERSTTE 1 1 ' W E R T / A Y E R S 1 
/f-.sl^çghrjin; 
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Figure 2.36 
Expanding layers of information on the 
web 
This section is leading towards a learning model developed and adapted for 
the web by this research. Since this concept is stili in the developmental 
stages it is not yet ready for présentation in this dissertation. 
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2.4 Surrimary Discussion 
Educational théories can be distinguished by their positions conceining 
epistemology and learning theory. A theory of éducation is geherated by 
embracing some view of what it is people learn, as well as a position on how 
they learn (Hein, 1996). The realist attempt to find the "true structure" of 
the subject of knowledge while the idealist seek to understand the leamer's 
constructed'meanings [2.18]. A fundamental feature in learning theory is to 
define the student's rôle in the learning process as active or passive. 
Behaviourist see the student as passively adding incrementai units of 
information to create knowledge. A more active view of the learner sees 
meaning being constructed in the student's mind through rich, interactive 
expériences. There are several models to represent the relationship between 
the learning and teaching [2.18]. The lecture is the most basic system. 
TEACHING ==Lecture==> L E A R N I N G 
Figure 2.40a Passive learning 
Hein [2.18] sees teaching as only one élément in the process of learning. The 
learner's initial motivation and interest is key to the learning process. The 
physical location (i.e. - classroom, library, etc.) and cultural location (i.e. -
Western Europe, Arab countries, Asian countries, etc.) must also be 
factored into the équation. The individual's prior knowledge and expérience 
must also be considered. The aim of éducation is to balance appropriately 
the influence of each factor that influences learning and to find the correct 
contribution of each to reaching the goal. This can be expressed 
symbolically as the formula in Figure 2.40b. 
Learning=I[ r(teaching) * £ (expérience)* ß(environment) * «(culture) * (^interest)] 
Figure 2.40b Hein's learning formula 
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This illustration, Figure 2.41, inverts the process to start with the core 
éléments. Here the separate éléments meet in the learning expérience of the 
student. 
Sociahphysical 
(web-based) ~> 
LEARNING 
Prior knowledge 
& expérience —> 
Teachïng/mentoring => 
Cultural influences—^ 
Learner's motivation—> 
Figure 2.41 
Elements composing a learning 
expérience 
2.41 Adaptation to the web 
This research shows that by applying the Constructivist Learning Theory 
principles, detailed earlier in the chapter, to the design process for creating a 
web-based learning environment it is possible to create a virtual seminar 
setting for the student. The figure below (figure 2.42) Starts with a live 
classroom setting and the principles that guide the learning process. The 
next stage is the adaptation of thèse principles to form Web-Constructivism 
and the Spiral Learning Model (chapter 7). The final step is the development 
of the protocols used in this web-based environment guided by the 
feedback gained through applied formative évaluation methods that are 
discussed in the next chapter. 
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Figure 2.42 
The process of adapting real-world 
practices to a web-based learning 
environment 
Web-Constnictivism or Constructivist learning principles présentée! via the 
web, has its roots in the real world but takes life in the virtual world. It can be 
defined as a set of guidelines aimed at assisting the learning environment 
designer (LED) in • simulating the characteristics of a live Constructivist 
learning expérience. Thus, Web-Constructivism is the adaptation of the 
appropriate principles (from Appendix A) which can be mapped onto the 
protocols (presented in the next chapter) to support a web-based learning 
environment. 
Table 2.21 highlights the strengths and weaknesses of Web-Constructivism. 
Since the web is a relatively new learning environment this report recognises 
the limitations it can offer in the field of educational technology in the way of 
presenting a newly adapted learning theory. Web-Constructivism will not be 
the answer to ail types of subject matter or ail types of delivery methods 
(teaching strategy) [part 1 of table 2.21] and, as with ail learning, the student 
must be at a point of readiness which supports the learning process. It is 
further recognised how this approach does not easily conform to the 
traditional teaching and assessment methods employed by many learning 
institutions [part 7 of table 2.21]. In light of the virtual university losing its ivy 
covered walls to a non-geographically defined learning space, perhaps too, 
Web-Constructivism can introduce a new paradigm for the learner. 
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2.5 Summary - Development of Web-constructivism 
This summary discussion examines the development process of Web-
constructivism through a criticai interprétation of the principles presented in 
the past chapter (see table 2.20 , 2.21 as cross-referenced by the authors of 
Constructivist principles in Appendix A). It is the appropriate adaptation and 
application of constructivist learning principles to the web-based learning 
environment which constitute Web-constuctivism. Due to time constraints, 
not ali of the principles presented in Appendix A are analysed. Table 2.20 
illustrâtes the Web-constructivist principles which map onto the protocols 
suggested by this thesis. Thèse are illustrateti by the on-line featutes / tools of 
the D E L B E R T learning system (table 1.10&1.11). 
In review, the eight Constructivist principles developed into Web-
constructivism in this study are: 
1) Vroblem-solving start- 5) Réfection 
2) Prior knowledge 6) Collaboration 
3) Epistemologa 7) Studmt-centred: 
teacher as mentor 
4) Active learning 8) Nom referenced assessment 
Since table 2.21 revels the strengths and weaknesses of thèse principles, this 
summary offers a methodology to convert and develop the weakness into a 
strength. 
Problem-solving start 
It is true that this research is not stating that the proposed D E L B E R T 
learning system is appropriate for ail content types and ali levels of cognitive 
skills in a given task. Nor does it suggest that by simply providing content 
présentation in a multimedia format that compréhension is guaranteed. 
However, as Papert et al., suggests (section 3.1), there is a transition to 
autonomy. A system design to support student learning is proposed in the 
"Transitional Autonomy Model" (TAM) learning system (Basiel, A . 2000). In 
this way Bruner's spiral curriculum organisation (Appendix A) is applied to the 
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development of Web-construcrivism. For this principle the learner is guided 
from the concrete-to-abstract paradigm (section 3.1). 
Prior knowledge, epistemologa and norm referenced assessment 
A teacher in a live class room or an on-line Iearning system can not readily 
anticipate a student's prior knowledge going into an educational expérience. 
This personal knowledge building and acquisition process is not easily 
measured. Although using the D E L B E R T Iearning system the process text 
exchanges can be recorded. For this reason, this research supports the use of 
Norm referenced assessment (peer review) as opposed to Criteria referenced 
assessment (standardised tests) (Biggs, J. 1982) (table 2.21). As Metril (1991) 
encourages (Appendix A) this testing process should be integrated with the 
task, not a separate process. To see this development through would require 
the (virtual) university to adopt a Web-constuctivist approach to assessment. 
This issue is not the focus of this report but could be developed by measuring 
the différence between a pre-test and post-test of the Student. This study is 
more concerned with the formative évaluation methodology discussed in the 
next chapter. 
Active Iearning collaboration and reflection 
The on-line D E L B E R T Iearning system Student is encouraged to be an active 
participant by collaborating via web-based communication tools (chapter 4) 
and reflecting on the exchanges. These interactions are supported by the 
applied formative évaluation méthodologies developed in this research 
(chapter 3). On-line surveys and interview tools (chapter 4) collect data to 
provide évidence (appendix D,E,F,G) to support the collaborative 
construction of knowledge through the social organisation that Jonasson 
(appendix A) requires of Web-constructivism. The on-line teacher must also 
take an active rôle as discussed in the next section. 
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Student-centrvd: teacher as mentor 
Classroom teachers may have difficulty adapring to a constructivist model 
where it is the Student steering the learning process and they are not seen as 
experts of the knowledge domain. To complicate matters, Web-constucüvism 
apphes this new teacher-as-mentor identity to a web-based content 
presentation and communication medium. The Web-constructivist teacher is 
now moderating the student's learning experience through such on-line tools 
as text chat, e-mail and desk-top video conferencing (Chapt. 4). 
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C H A P T E R 3: P R O T O C O L S F O R A P P L I E D F O R M A T I V E 
E V A L U A T I O N M E T H O D S 
Objectives of the chapter -
This chapter discusses the protocols developed in thïs research for a 
collaborative problem-solving seminar and how they relate to applied 
formative évaluation méthodologies. The reader should be able to: 
• Identify types of knowledge. 
• Identify types of learning environments. 
• Identify teaclimg/learning méthodologies. 
• Understand the seminar protocol used in this study. 
• Understand the guidelines for recreating an on-line seminar. 
• Understand évaluation stratégies. 
• Understand the relationship of évaluation to the web-based design cycle. 
• Understand applied formative évaluation in a web-based environment. 
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Section 1: Protocols 
3.0 In Brief 
The goal of this chapter is to produce a set of rules to guide communication in 
a web-based learning environment. Thèse rules serve to aid the learning 
environment designer (LED) and subject expert (SE) / tutor in the création 
and development of a web-based learning space. 
First, the various threads composing this seturig are examined. As with the 
previous chapter, the approach taken here will be to initially explore classroom 
(real-world) situations. Next, by applying thèse proven (successful) practices to 
a web-based environment a set of protocols can be established for the web-
based learning (WBL) environment. This learning space is composed of 
several interwoven threads: 
• type of content or subject matter 
• présentation style for this information 
• the student's learning style 
Figure 3.00 éléments of the W B L 
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3.1 Types of Knowledge 
The three types of knowledge discussed in this research are propositional, 
procedural and abstract (Papert 1980 & 93, Bloom 1956, Piaga 1950, Bruner 
1966). Propositional knowledge is fact-based (concrete). This is rote, low-level 
information. A n example to illustrate this type of knowledge is a simple list of 
vocabulary terms. Procedural knowledge is skill-based. This middle-level 
information is sequential or step-by-step in nature. A n example to illustrate 
this knowledge type is seen in the directions followed (user manual) to install 
some software into a computer. Problem-solving knowledge is abstract. This 
higher-level information may include cognitive skills such as classifying, 
analysing, predicting or creating (Brooks 1993). A basic teaching rule to follow 
towards conceptual development is to use the concrete-to-abstract paradigm 
(Piaget 1950). 
Table 3.10 
Three knowledge types 
3.2 Types of Learning Environments 
The three main types of settings in which the student can learn addressed by 
this study are lecture, labs and seminars. The traditional lecture style sees the 
teacher as the sage-on-the-stage (Cochrane 1996). In this environment there is 
a one-way transmission of information from the (active) teacher to the 
(passive) student (Hein 1995). This learning environment is low in 
interactivity. The lab setting still has the teacher as the one responsible for 
directing the student's experience through the learning process. The student 
goes through a sequence of steps to accomplish the goal. This setting tends to 
be more hands-on and therefore more interactive in its approach. The seminar 
takes a problem-solving approach. In this setting the instructor guides the 
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, group through discussion to solve a particular task. The teacher's role may 
vary in the degree of involvement from high (Controlling the exchanges) to 
low (passively observing the conversation). 
L E A R N I N G 
E N V I R O N M E N T 
Lecture] Laboratory, 
Seminar 
ProbIem-solvmg\ 
Table 3.20 
Three type of possible learning 
3.3 Learning and Teaching Methods 
This research is concerned with three types of learning/teaching styles linear, 
guided and discovery. A Behaviourist approach (see Chapter 2) appeals to 
learners that prefer information presented in a linear fashion from simple to 
more complex in nature. This student needs an incrementa! delivery style 
(Hein 1995, Skinner 1968). A guided learning style uses scaffolding (Boyle 
1997, Skinner 1968). The teacher's role is to act as a mentor or guide. 
Information is introduced only as needed (through the teacher's point of 
view). A non-linear system is used to present contení. The student's role is 
more active compared to a lecture. Papert (1980) endorses a discovery 
approach. Here the student is allowed to explore the content in an 
unrestñcted manner. This non-linear style of perusing the material allows the 
student the greatest freedom and opportunity to take an active role (Papert' 
1980). 
L E A R N I N G & li 
T E A C H I N G M E T H O D S i 
! ¡Linear Giádedl Discovery\ 
Table 3.30 Three teaching methods 
Instructional situations, according to Bruner (1966), need to be rooted in the 
real world. He supports the concrete-to-abstract paradigm but suggests the 
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terms enactive-ikonic-symbolic to describe the séquences of conceptual 
attainment. The enacrive stage is the concrete situation that the students find 
themselves in when they already know what to do. They have been in the 
situation before and successfuÜy resolved it. A n ikonic représentation is 
where the context of the problem can be mapped in a figurative or 
diagrammatic fashion (Biggs 1982). A symbolic simation deals with the 
unknown. The student must form an abstract représentation to conceptualise 
a theoretical solution. These steps can be illustrated by the student responding 
to a problem by wriürig a text solution, drawing a flow chart to visualise an 
answer or writing a short-hand set of symbols to represent the result (Biggs 
1982). 
Studies in learning and recali done by the British Audio Society and the 
Gartner Group (1990) support a pro-acùVe student position (Basiel 1995). 
The highest percentage of rétention occurs when the student is most actively 
involved with seeing, hearing, saying and doing. In Table 3.31 X X % indicates 
that the survey was not conducted in that medium. 
Input Medium BAS% Gartner % 
READ (only) 10% XX% 
HEAR (only) 20% XX% 
SEE (only) \\30% 20% 
SEE & HEAR 1 50% 40% 
SAY j 70% xx% 
DO ( Constructivisra ) 80% 90% 
Table 3.31 learning and recali modality 
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K N O W L E D G E TYPE | Propositionah ProcedurafM^E^^§ 
L E A R N I N G | 
E N V I R O N M E N T j 
Lecture . ! Laboratory\ 
i Problein-solvmgi 
L E A R N I N G & ! 
T E A C H L N G M E T H O D S J 
Linear j Guided •Discdyéry^mMm 
WmÊÈéÈÊm 
Table 3.32 Matrix of optimal leaming 
This table summarises the qualities of a real-life leaming environment 
discussed so far. Thèse attributes are adapted to a web-based setting later in 
the chapter. 
As table 3.32 highlights, the last column contains the characteristics of a 
higher-level learning situation: a discovery problem-solving seminar discussing 
abstract knowledge. The next section of this chapter focuses on a seminar that 
allows the student to solve higher cognitive problems through a discovery 
approach. 
3.4 The Seminar Approach 
A seminar, as defined by the Oxford dictionary (1997), is a small class at 
a university for discussion and research. A group interview or focus group 
is a variation of this learning environment used i n research (Mason 1988 & 
96, Cohen & Manion 1994). This section of the chapter will examine the 
seminar learning environment in two parts; the Activity theory and 
communication protocols. 
3.4.1 Vygotsky's Activity Theory 
Vygotsky (1962) believed that conflict inspired collective learning in his 
Activity theory (Vygotsky 1962) [2.0]. Bruner (1985) supported this position, 
"There is no way, none, in which a human being could possibly master the 
world without the aid and assistance of others for, in fact, the wotld is others." 
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Most learning théories ignore this social dimension, which'must not be 
omitted (Davies 1960). 
> 
1 Student 
(on-line) 
TOOLS 
Problem Space 
WBL environment 
1 Protocols J 1 Tutorial Participants | |D ivi si on of Labour 
Figure 3.40 Vygotsky's Activity Theory 
Human activity is viewed as an independent system mvolving the Student (or 
subject), tools (or on-line tools), learning environment, a problem space (the 
lesson objective), the divisions of labour between community members, and 
the conventions (rules or protocols) regarding actions [3.1]. 
This model demonstrates that the activity of the individuai (top three 
components) is not viewed in isolation, but tied together to the larger cultural 
context. Human activity is socially bound and not simply the sum of 
individuai actions. The system as a whole is dynamic and continuaUy evolving 
(like the web). Thus, this model provides a composite view that recognises 
both the socially distributed nature of human activity and the trans formative 
nature of activity Systems in general (Hewitt 1998[3.2]). 
Communication Protocol: 
Within the seminar problem-solving environment the participants must 
interact to reach a resolution. They must discuss, collaborate, debate and argue 
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as part of this communication process. This confrontation approach includes 
the general elements of commitment, challenges - responses, predicament -
punch-line and resolution. For the purpose of this research then, protocols are 
looked upon as the sequence of display and response elements in a learning 
environment or system that are interactive and/or adaptive. The seminar 
protocols guide the discussion to help the students arrive at a conclusion for 
the problem (Jackson 1997). 
The Masur protocol follows these stages (Aakhaus 1996): 
1. state the problem 
2. silent individual reflection 
3. commitment to an answer 
4. argumentation 
5. revision / reaffirmation 
This sequence of steps guides the student through a seminar, problem-solving, 
learning scenario. To begin with, a problem is introduced. Next, the student 
thinks alone about the task. A conclusion is drawn, based upon prior 
experience 'and knowledge. This solution is then presented to the group 
members for argue mentation. The presenter defends their answer and 
attempts to pressure others to agree with their point of view. After listening to 
counterpoints the student decides to maintain their stance or adapt it based on 
input from others in the group. A final solution is then confirmed. 
One-Minute Essay 
A variation on this system is to construct a one-minute essay. The same 
protocol is followed with the restriction added that there is only one rninute to 
prepare the argument. The intent of this methodology is to force the student 
to prepare a clear, concise presentation of the conclusion with niinimal 
explanation or verbiage. The response to the presentation from the tutor (or 
tutorial system) can vary. After the one-minute essay the student may need to 
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answer specific questions in the form of a test, produce some course work, 
create an application, engage in discussion or défend a peer review (Jackson 
1997). 
Expert/Model Answer 
Another variation on the Masur protocol adds the submission of a possible 
solution by an expert (Jackson 1997). This added step présents the Student 
with a model answer devised by the subject expert / tutor. It in not intended 
to be the only correct solution, but to guide the learner to knowledge they 
may not have yet encountered. This research supports the addition of this step 
to the original Masur protocol: 
1. examine the model solution submitted by the subject expert / tutor 
2. individually reflect 
3. research the new information in relation to previous conclusion 
4. reassess / reaffirm the new conclusion 
3.5 Adaptation for the Web-Based Learning Environment 
Through the use of web-based technologies such as H T M L forms, e-mail, 
Javascript and video conferencing it is now possible to conduct a virtual 
collaborative problem-solving seminar. But, as with the classroom setting, a 
set of communication protocols are needed to guide the interaction. This 
section of the chapter focuses on the web-based learning environment and the 
rules / protocols to aid the (LED) learning environment designer. 
This discussion will begin from a broad examination of the issue and work 
down to a specific case study conducted for this research. The pilot project, 
D E L B E R T (Digital Environment Learning-Based Evaluation Response 
Theory) Tutorial System [3.3] will be reviewed in chapter 6. 
This research has established a set of general rules to start any web-based 
tutorial system: 
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• It must be on-line (viewed through an H T M L browser) 
• It is student-centred 
• It uses appropriate on-line tools and resources (based on content and 
student's needs) This is detailed in chapter 4 of this report. 
• These on-tools (i.e.: e-mail surveys, H T M L forms...) are unobtrusively 
embedded throughout the tutorial 
• Timeliness of feedback responses need to be considered 
• The design is template based 
The content of any web-based tutorial system must be written in an HTML, format. 
Included within this is any multimedia file which can called into a page or 
réside within the tags. This research does not support the use of any 
multimedia requiring a special plug-in. The use of graphies (.gifs, -jpg), 
animated -gifs, sound (.wav, midi) and Javascript are supported in this study. 
The web-based tutorial system must be on-line (viewed through an HTML browser). 
It is this on-line quality which allows two important features of a tutorial 
system: the ability to communicate a/synchronously with other participants 
(and the tutor / L E D ) and the ability to adapt the content of the tutorial 
system based on feedback gained through formative évaluation techniques 
developed in this study (chapter 3). 
A hybrid of on-line and C D R O M technology is acceptable within thèse 
guidelines. In this case large, rime consuming files (e.g. — animated -gifs, sound 
files or large graphies) can be stored locally on the C D while text and 
information which needs to be updated on a regulär basis can be stored 
remotely. 
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7/ is student-centred 
The envitonmetit should meet the needs of the student, not the teacher. The 
content should facilitate and empower the student to arrive at their own 
solution (which may not be the tutor's answer). Therefore the présentation of 
the content should aìlow the student to form their own navigation path. Eâch 
individuai should construct their way to their own conclusions. The learning 
process should not be pre-set by the teacher, but student defined. It uses 
appropriate on-line tools and resources (based on content and student's 
needs). A variety of on-line tools and resources should be made available to 
the student to aid them in their knowledge journey. Introductory content 
should be easily accessible. This may take the form of the starting problem 
composed of text and/or supporting graphics. On-line tools for 
communication (e-mail, video conferencing, search engines) should assist the 
student in their research action. 
These tools are unobtrusively embedded throughout the tutorial. 
The design of the tutorial should be such that the student can access these 
tools from any point in the tutorial. A maximum 3 click mie is recommended 
as a test. It should not take more than three clicks to reach tutorial content, an 
e-mail window, a web search engine or a video conférence window [3.5]. 
Formative évaluation feedback tools (chapter 4) are aimed at supplying 
information to the subject expert and L E D . These may be H T M L forms, e-
mails or video conférences. The placement of these tools in the tutorial 
system also require a set of guidelines: 
1. Formative évaluation tools need to be placed immediately after the 
introduction of a major block of coment. 
2. The feedback tool needs to give the student the ability of a mixed 
response, (i.e. - closed: Likert scale and open: essay text) 
3. Reflective feedback needs to be garned after the tutorial is complete. 
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4. A checks-and-balance of feedback methods is needed. Surveys should 
cross référence with the data collected from interviews. 
Feedback responses med to be considered. 
The timeliness of a response needs to be considered when the feedback is 
analysed. The student's feedback may differ from an immediate opportunity 
compared to a rétrospective impression conveyed over time. 
The design is tempiale based 
With the use of a template (generic) approach the tutorial system is not 
content driven. It is the method of presenting the information and the 
communication environment that drives the pedagogy. Because of this 
approach any subject matter can be inserted into the tutorial system. It is true 
that higher order problem-solving issues are better suited to this design versus 
rote facts. However, as results from the case studies indicate (chapter 6), this 
tutorial system has been successfully tested in the area of Philosophy and 
British Teacher Education. 
Davies (1997 [3.4]) offers some key points in his learning Network Design 
(LND) approach to constructing co-operative distance learning environments: 
1) Methodology as generic: 
Problems are often generic, but solutions are generally local. L N D therefore, 
is a methodology rather than a method. "By methodology I do not mean 
method...my sensé of the word here is that the outcome of the research is not 
a method but a set of principles of method which in any particular situation 
have to be reduced to a method uniquely suitable to that particular situation." 
(Checkland 1979). 
2) Focus on providing solutions for learning in co-operative situations to 
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enable the process òf learning in groups. 
3) Scaleable: 
The tutorial system can handle a pair (tutor and student) or the 
organisational complexity of a major training provider with a large student 
population. 
4) Simple and structured: 
The tutorial system should consist of few éléments which makes it easily 
used by the students and course providers. 
Kilby [3.6] suggests thèse rules for good web-based training design: 
1) Establish a formai development process that is best suited for the 
product. 
2) Choose media types based on learning objectives. 
3) Provide ample opportunity for the user to interact with the information. 
Clever instructional design forces the user to roll and tumble an idea in 
their mind, an effective method of mental interaction not requiring an oral 
or motor response. This web design rule supports Web-Constructivism. 
4) Design products (learning environments) that adapt to the user's ability 
and intelligently responds to the user's input. 
5) Provide meaningful feedback to user input that reinforces a concept and 
hardens the foundation for further learning. 
6) Users learn through a variety of styles. Information présentation should 
vary accordingly. 
7) Reject linear thinking; abandon linear design. A highly structured, top 
down approach to instmctional design does not address the needs and 
préférences of most trainees. The user décides the direction best suited 
for accomplishing their goal: to learn. It is acceptable to suggest a 
path through the course. Another test of the tutorial system should allow 
the user to begin in the middle arid end at the start (Kilby 1998). 
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8) Respect the learner. Avoid any content or feedback that is 
instructionally insignificant, annoying or degtading. 
9) Be aware of différent reading rates: 
People read at différent speeds. D o not display information which 
automatically disappears after a short period of time. 
10) Avoid long down-load times. Make files in several small groups as 
opposed to one large document. This is helpful for printing the document as 
well. 
11) Test the tutorial System with experts and actual users. The developers 
maxim is: test early, test often can be adapted in this study to say: test 
throughout the expérience and test continuousiy. Test in the context of 
this research means to receive and process participant feedback. 
The following protocols are spécifie to the D E L B E R T Tutorial System 
(chapter 5) which is the case study software used to illustrate the principles 
and protocols that are adapted and developed in this research. The student 
and tutor need to have a clear job description going into the learning 
expérience within the web-based learning environment. It is important that 
each knows what they can expect from the other. According to this research 
the web-based tutorial System should provide the student with: 
1) the course work assignment. 
2) necessary related information. 
3) and/or on-line resources to access relevant data. 
4) communication tools for ail participants (subject experts and peers). 
. 5) the tutorial system itself should act as a tool to aid the student through 
the learning process. 
This study supports the assumption that the tutor / subject expert has a set of 
expectations about the students response to the content and the tutorial. The 
student needs to: 
1. clearly understand the goal (start problem and learning objectives) of 
60 
that spécifie tutorial lesson. 
2. clearly understand the telated background information. 
3. reflect on prior knowledge and expérience. 
4. devise a web-based research plan. 
5. collect and organise textual and graphical material. 
6. reflect on the new information. 
7. compose a well structured argument (introduce the concept, show 
supportive documentation, présent conclusions). 
The following check list is a contribution made by this investigation for 
L E D to create a D E L B E R T Tutorial system: 
1. The starting problem and subject expert model answer must have 
accompanying background material. 
2. After every major content item a feedback opportunity is given 
via appropriate on-line tool(s). 
3. Web resources should include at least one of each item 
[ ] pre-selected links by the subject expert 
[ ] on-line archives, glossary, dictionaries, libraries, 
muséums, etc. 
[ ] e-mail link(s) to subject experts 
[ ] a variety of keyword or meta search engines 
[ ] a place to post student entered links 
4. Students have an opportunity to actively contribute to the 
content of the tutorial (i.e. - D E L B E R T Active Pages) 
5. Any active entry submission or draft solution must follow this 
set of protocols: 
[ ] a method to identify the contributor (unless an agreed alias 
is used before hand) 
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[ ] clear, concise wording of textual content 
[ ] bibliography of data submitted should include: author, 
ride, pubksher/URL, date last accessed 
6. Feedback spécifications must consider thèse issues: 
[ ] survey using mixed methods (fixed Likert scale and open 
response) 
[ ] interview (i.e.- video conférence with text chat) 
[ ] immédiate timeliness (after content présentation) 
[ ] reflective timeliness (after course completion) 
7. The Help System needs to appeal to various leaming styles: 
[ ] text description 
[ ) graphical représentation ( i.e. - interactive site map ) 
[ ] mentor help ( * ) see description 
( * ) Mentor Help is the active help system developed in the D E L B E R T 
Tutorial system [3.6], Students successfully completing the lesson submit their 
e-mail links to the mentor help page via an H T M L form. This added resource 
allows the participant to contact the mentor help student for peer assistance, 
feedback and review. 
Norman (1997) [3.6], states that there are thousands of courses appearing on 
the web [3.7]. The design approach has been a bottom-up, materials driven 
development. Given the course materials, the question is how to get them 
onto the web and accessible by the students quickly. Organisation of the 
material is approached as an after thought. This research offers a methodology 
to fili the gap in existing distance karning sheiis. World wide web courseware 
Shells should contain: 
0 A home screen (entry point or navigational hub) 
- that should provide opening material and menu 
0 A syllabus (index of lessons by date) 
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- which should provide lecture topics, readings, assignments, 
quizzes... 
0 Lecture material (linear séries of screens starting with 
an index) 
0 Embedded tools (simulations, spreadsheet^, 
calcula tors...) 
0 Note taking and annotation (software to write notes and 
store images for record keeping) 
0 Major exams (separate frotn tutorial system) 
- scheduled and controlied mixed format assessment such as 
multiple choice, short answer, essay or mixed. 
0 Quizzes / Self-assessment (embedded within the tutorial) 
- feedback opportunity on short term compréhension of material 
0 Homework (reading, assignments, projects completed on a 
scheduled basis) 
0 Seating Chart / Class Roll (class list of students by 
home webpage including picture and biographical information, and 
geographical location) 
0 Collaborative Projects (shared workspace for groups) 
- This is a key élément of the D E L B E R T Tutorial system 
0 Chat and Discussion (discussion lists integrated into the 
course structure) 
0 Messages / E-mail (individuai and distributed lists to 
communicate via text and attached media files) 
0 Feedback questions and course évaluation appear in the 
form of mandatory feedback buttons after each lecture screen. The 
Student is required to give input or they can not progress. This 
needs to be built ùnto the schedule of the course. 
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The following table lists some web-based learning shell Systems (Norman 
1997/ Basiel 1995): 
Web-based learning shells: examples as - http;// 
WebCT: U. ofBritish Columbia homebrew.cs.ubc.ca/webct/ 
RealEduction realeducation.com/ 
Chalk by the Interactive Factory www. chalk. com/ 
WebCourse in a Box madduck.mmd.vcu.edu/wcb/ 
TopClass front WBT Systems www.websystems.com/ 
DELBERT Tutorial Systems skip.mdx.ac.uk/DELBERT/ 
POLIS- University of Arizona www.u.arizona.edu/ic/polis/ 
Integrated Application Features 
(see Appendix B) 
www.ctt.bc.ca/kndonline/choices.htm 
Uminfo-Web Tools Evaluation www.umanitoba.ca/iip/tools/course 
wäre/evalmain.html 
Table 3.51 Current WWW learning shells 
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3.6 S E C T I O N 1: Summary Discussion 
The web, just Uke a live classroom, can house various types of knowledge 
from simple faets to abstract cognitive data. The setting that contains this 
content may also vary from a simple lecture to a highly interactive discussion 
group. The methodology employed to présent information can also vary in 
complexity from a simple linear design to an open discovery approach. This 
research supports a problem-solving seminar learning environment guided by 
a set of web-based communication protocols. These protocols, patterned 
from real-life, aid the web-based learning environment designer (LED) by 
providing guidelines that support the Web-Constructivist learning theory 
introduced in the last chapter. 
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Table 3.6 below points out the strengths and weaknesses of the protocol 
presented in this research. This criticai analysis is intended to support this 
study's position to continue £rom the pilot case studies to develop the 
protocols in the full case study. 
Table 3.60 Critical Analysis of Protocols 
C O L L A B O R A T 1 V E 
P R Ö B L E M - S O L V I N G 
P R O T O C O L S 
PROTOCOL 
STRENGTHS 
PROTOCOL 
WEAKNESSES 
-~- :/,"•"' * .i" -
[1] S T A R T P R O B L E M &; 
R E L A T E D ." . , 
B A C K G R O U N D 
C O N T E N T V-
•'.-*."" ; .•'->"*/ . ' . 
Usihg this protocol allons 
the contentAo.bc open to . ' 
any suhjéct. Tliereforc it 
cun be adàptcd fòr use in > 
many.disciplines. -'J-
ïfthelcsson information is 
procédural (i.e. - a ' 
séquence ofskillsto leam)% 
it is not casrfy adapted to a 
problem-solving task for -% 
•the assignaient.' 
[2] D R A W O N PRIOR 
K N O W L E D G E & 
E X P E R I E N C E 
The strident associâtes the 
problem/task with any 
similàr expérience or 
knowledge to.link old 
• solutions to new önes. 
If the student is a virghi to 
the sub/'ect matter they will 
bava noprior knowledge-
or expérience to draw .... 
upon. ' . , " 
[3] D E V I S E A N D '.l 
I M P L E M E N T A , ;{lt---,' 
R E S E A R C H S T R A T E G Y -
Sihcc gziided discovery • 
(Papcrt 1993) is tised euch -
Student casi fórnithèir own' 
methodió researchthe 
, answèr. •' ' \lt ~ .'. -, 
A student new to a field of~. 
; study oc tcchnology may -
not bave enough •• \ v 
expérience to form an r;i 
effective research plan... 
[4] F O R M A N INITIAL 
C O N C L U S I O N T O T H E 
P R O B L E M T O A R G U E 
W I T H P E E R S 
Since this ans wer is qnly a 
first draû the activai 
content ofthe argument is 
seen as eqmdly important 
as the strength of the 
'.narrative. How the 
solution is presented is 
part of the lcaming 
process. 
Students laeldng ih ; " -, 
confidence in their 
^mastery ofthe sub/'ect 
matter or their 
présentation skills will be 
hésitant to openly 
participate in debate on -
the problem-solving task. 
[ 5 ] C O M P A R E 
S O L U T I O N T O A 
S A M P L E (EXPERT) 
A N S W E R A N D A R G U E 
T O F O R M A R E V I S E D 
/ R E A F F I R M E D 
C O N C L U S I O N . 
Dr. Mason, the case study 
tutor, states that â strength 
of tliis system is that 
plagiarism becomes 
dUBcult for the student 
sinec they must \vriic two . 
essays ih the samc style for 
évaluation bvpeers and 
the tutor. 
A majorproblèmseen with 
this system is highlighted 
in this point.. Whatis to 
stop the student froiti 
• simply jumping straight to 
- this stage and agrecing 
with the expert? This will y' 
not support leaming. 
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Table 3.60 Criticai Analysis of Protocols, cont. 
I G O Ü I ^ O R A S I I ^ M B B M 
•üüi9Hi 
[6] B A S E D O N , 
F E E D B A C K G A I N E D 
T H R O U G H A P P L I E D 
F O R M A T I V E 
E V A L U A T I O N -
M E T H O D S T H E T U T O R 
A N D L E A R N I N G 
E N V I R O N M E N T 
D E S I G N E R (LED) 
R E P L Y T O S T U D E N T 
Q U E R I E S A N D / O R 
POST C H A N G E S T O 
T H E T U T O R I A L 
C O N T E N T O R 
M E T H O D O F 
D E L I V E R Y 
The use of applied 
formative evaluador! 
techniques talces ful!. 
advantage ofthe flexible 
nature of the web. Wien 
feedback is processed by 
the tutor/system it is a 
fairly simple matter to 
update and modifv the 
tutoria! content or 
présentation format. 
Since this research has 
only been donc as a pilot 
study thereis ho. 
conclusive évidence yet 
to suggest that.ihisc 
system will hold up toa 
mass learning situation. 
The méthodologies or 
the on-line . *= . 
communication-
technologies need to be . 
fully tested to determine 
ifthey. are robust ehough 
•for a large student-^» 
teacbèr ratio/ "X- ' 
(7] T H E S T U D E N T 
C O M P A R E S T H E I R 
S O L U T I O N T O T H E I R 
P E E R S A N D A N 
E X P E R T E X A M P L E T O 
E V A L Ú A T E T H E 
A M O U N T O F 
I M P R O V E M E N T M A D E 
F R O M T H E FIRST T O 
T H E S E C O N D 
SUBMISSION 
Assesstnent reinforces the 
¡caming expérience. 
Evaluation is seen as an 
on-going proecss. In this 
way the student can gauge 
the rate and type of 
improvement rhat occurs in 
the fesson relative to pecrs, 
not a standardiscd scale 
(Biggsl982). 
Peer review must stili be 
compared to an expert 
nssessment (e.g. — 
Mìddlescx University 
policy). Soin that sense it 
is an added, unnecessary 
step which créâtes 
additional work for the 
tutor, notless 
administrative problems. 
Section 2: Applied Formative Evaluation Methods 
3.7 Evaluation Stratégies 
"The difficility is in establishing a testing methodologyfor 
distance learning, because it is more art than science. " 
- (Stujflebeam and Webster 1980) 
This opening statement is a reminder that educational technology is a merger 
of two schools or disciplines. Education has developed évaluation 
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méthodologies over time that can be applied to a technological setting. This 
section demonstrates the process of adapnrig real-world (classroom) stratégies 
to a web-based environment. 
Evaluation typically concems one of thèse main topics (Mason 1996): 
• gain background data such as student's namë; âge, etc. 
• record an opinion which will produce a Statistical resuit 
• record response time, amount, etc. 
• measure pre- and post-knowledge 
• establish cost effectiveness 
Evaluation methods can be used to produce a user profile.'This may be 
valuable in interpreting other types of information gained such as the student's 
attitudes or impressions. Quantitative information can be produced by 
measuring factors such as time on task, number of hits to a U R L (a.k.a. a hit 
counter [6.1]), and other devices. Macromedia [6.2] has produced a powerful 
System (Attain Enterprise j^arning System) to compile quantitative statistics 
for employée training and educational purposes. Evaluation techniques may 
also be used to produce results for a summative assessment (i.e. - multiple 
choice, short answer, matching or essay exams) as illustrated with Javascript in 
section 4.3. O r évaluation tools can also be used to produce data 
demonstrating the budget of a project. 
Distance learning and télécommunications place the focus on other aspects 
of évaluation (Mason 1996): 
• flexibility (ability to use the system at any rime or place) 
• security 
• compile results easily 
• customisation of learning environment 
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Through the use of on-line tools discusseci in chapter 4 the student has the 
flexibility to communicate with the subject expert or learning environment 
designer (LED) at any dme. They are no longer restricted to visit only during 
office hoùrs. 
There are two sub-topics concerning the security of any évaluation 
methodology. Some computer mediated conferencing (CMC) Systems allow 
the student to enter input with the ability to remain anonymous. Chapter 5 of 
this report describes the software developed for the case study, the 
D E L B E R T Tutorial system, which uses a C M C system. Depending on the 
protocol the student may have the ability to use an alias. Data authenticity is 
another issue for verificatioh of user login. This circumstance may anse during 
an on-line exam where student identity cornes into play. Javascript (section 
4.3) can be used to create a password entry and a user-personal-name for the 
H T M L page. 
Once the data has been received from the student it needs to be processed. 
There is a variety of software that will compile user input and represent it in a 
statistical or graphical format (see chapter 4). Javascript may also be used to 
présent an on-line, graphical représentation of e-mail surveys (section 4.3). 
Giving the student the ability to customise the learning environment to 
meet their needs must be supported by the évaluation tools and 
méthodologies. This is part of the Web-Constructivist approach discussed in 
Chapter 2. The D E L B E R T Tutorial system illustrâtes this by allowing the 
student to add new information they discover in their research to the content 
of the tesson by directly subrnitting it via an H T M L form (section 4.2). 
The two main areas this discussion addresses are the évaluation techniques 
used and the nature of the measurement results. Another important area of 
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evaluation methodology concerns the follow-up or action taken with the 
results of the evaluation. Since this was discussed in Chapter 4.3 it will not be 
a focus of this chapter. 
This research examines several evaluation strategies such as surnmative, 
illurninative and integrative techniques. Formative evaluation as applied to a 
web-based learning environment is the paradigm this study supports. Many 
quantitative research projects have been conducted to examine computer 
based training (CBT) and computer mediated conferencing (Collis 1991 and 
Mason 1996). This research methodology focuses on the qualitative (as 
supported by the quantitative) feedback gained through the formative 
evaluation methods developed in this study. 
Action withoutfeedback is unproductive for the learner. Making 
the right connection between action and feedback constitutes 
learning. (Laurillard 1994) 
There are two main types of feedback. Intrinsic feedback is a natural 
consequence of action, (i.e.- rilling, pouring...) Extrinsic feedback is a right / 
wrong or approval / disapproval response to the user. The four main parts of 
the action-feedback-cycle are (Laurillard, 1994): 
1. Discursive 
2. Adaptive 
3. Interactive 
4. Reflective 
Discursive: 
Teacher and student concepts need to be accessible to one another. They 
must both agree on learning goals for topics and tasks. The teacher / tutorial 
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provides an environment where the Student can act, generate and receive 
feedback. There should be a structured map of the content to allow access at 
any time to ail aspects of the teacher's description of the concept. This may be 
done in severa! ways. The student can access pre-made audio / video material 
(canned text). Multiple choice questions with keyword analysis to allow 
student expression could contain an algorithm to interpret student 
descriptions. The mtorial should avoid navigational problems with moving 
ahead or backtracking. The student should never have to wonder; "How long 
will this take?" or waste time attempting to guess the word the programs 
wants. 
Adaptive: 
This refers to décisions based on student response on which path of teaching 
the student needs. Here the teacher/system détermines the focus of the 
dialogue. There is a link between goals and student description. Students need 
the ability to control their own séquence by selecting or constructing the task 
goal. This gives them the feeling of constructing their own expérience, a Web-
Constructivist principle (chapter 2). 
Interactive: 
Students need to act to achieve goals that must be clear so it is apparent when 
they are achieved. A n algorithm could be used to generate specific task types. 
Extrinsic feedback is used to guide the user. Intrinsic feedback needs to be 
meaningful in a help feature (chapter 5). This is illustrated in the dynamic A I 
help system proposed in section 7.2 of this report. 
Rejkctive: 
The teacher / mtorial décides how, based on the students response, to change 
the description to better suit the student's needs. There must be an indication 
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of the amount of material in each section to allow for self-pacing. The 
D E L B E R T Tutorial system does this in a simple fashion by posting on each 
chapter topk a prompt by the navigation bar (i.e. page n of n - see chapter 5). 
Allowances are set up for testing and évaluation. A predeterrnined questioning 
strategy must be made so the teacher can interpret the response. From this 
extrinsic feedback is given. This will form the recommenda don given to the 
Student for further navigation through the tutoria!. L a m i n g is a constructive, 
building process of meaning making. This is done through reflective 
abstraction which produce symbols within a medium. These Symbols become 
part of an mdividual's répertoire of assimilated schemes known as the Schema 
theory (Laurillard 1994). 
3.8 Evaluation Paradigms and the Web-based Design Cycle 
There are several reasons to do évaluations. From the practical perspective, 
for example, it can help to justify expenditures. If a project is funded it will 
help with public relations. From the research perspective, it helps guide the 
design process. Formative suggestions influence the outcome of the project. 
In the context of évaluation thèse questions must be considered: 
1) Who will pay attention to the évaluation? 
Some funded projects must produce a report for a committee. In the case of 
this research the évaluation results, or feedback, will go to the design team 
comprised of the subject expert and the learning environment designer 
(LED). 
2) What will happen to the results? 
Wil l the student's input from the tutorial system be acted upon or just filed 
away? Evaluation of educational interaction should be looked upon as a 
construction of knowledge, rather than a discovery of knowledge. The 
student's feedback acts as a formative guide to (re)constructing the tutorial 
content. 
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It is important to have an overview or global outlook on the project. Planned 
évaluation from the start must be kept high on the agenda, then useful rèsults 
with modest resources are attainable. Planning for testing is crucial so that 
relatively little time and money is spent on it. This is vital so that a working 
version of the software is ready in timely fashion (which is often determined 
by the availability of test subjects as found in chapter 6). Furthermore, in 
developmental projects, more time after the test must be allowed, so 
modifications can be made. These are not often very lengthy to make but they 
must be allowed for at the planning stage. Useful évaluation leads to action 
and is largely wasted if it is done too late to make changes (Laurillard 1994). 
As part of this planning stage the évaluation methodology must set the nature 
of the critetion. Any évaluation study should have both open-endcd measures 
for detecting surprises and fixed measures for generating comparative data 
that can answer specific questions. Wîthout fixed measures a definitive 
statement about the courseware may not be made. Only an unstructured set of 
observations and opinions from individuals can bring about results shared by 
other learners. Without open-ended measures there is no chance of detecting 
ptoblems or anything not thought of in advance and it is from the unexpected 
that most improvements stem (Mason 1996). 
Evaluation Paradigms 
The field of educational évaluation has developed very rapidly. According to 
Mason (1996), there is a real need to devise évaluation méthodologies to 
assess the value of this new teaching medium. The steps are to examine 
existing approaches and draw out the relevant stratégies, then propose 
techniques unique to the nature of web-based distance learning materials. 
There is no tried and tested methodology for assessùig educational value. 
Published literature on digital distance learning materials consists mainly of 
application orientated descriptions. 
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Mason (1996) states that three évaluation paradigms have emerged; 
postpositivism, interpretivism and the crirical theory approach. Postpositivism 
is an expérimental approach gaining quantitative results. It uses surveys and 
observation as the tools to get user feedback. This data is then critiqued by 
using varied analysis, theoretical perspectives and value frameworks. Next, the 
data is statistically analysed by the use of régression and cluster analysis. 
Interpretivism is based on social constructions of meaning. This is inherendy 
rime and place dépendent. It relies heavily on qualitative methods. The 
évaluation tools most often used in this paradigm are interviews and 
observations. The Criticai Theory approach places focus on self-awareness 
that is situationally-located in the structure and value bases of the social 
phenomena. This theory attempts to illuminate self-awareness through a 
historical perspective, not through any particular évaluation tool. The focus of 
the évaluation will reflect the primary motivation, assess the value of the 
investment and analyse the quality of learning and nature of educational 
interactions. 
Ellington (1993) points out two contrasting évaluation paradigms; the 
scientific approach (agricultural/botanical) and the humanities approach 
(social/anthropological). Scientific methods use tight controls and produce 
measurable outcomes. Some historians argue that such an unnatural setting 
invalidâtes the outcomes produced as being statistically manipulated (Elton 
1982). The humanities approach is more concerned with the on-going process 
of éducation. This qualitative approach is more subjective and often involves 
personal value judgements. The outputs from this approach are more varied 
and difficult to measure. The D E L B E R T case study (chapter 6) uses the 
social/anthropological methodology. 
Types of Evaluation: 
Evaluation can be classified by four types. Formative évaluation helps to 
improve the C A L (computer aided learning) design by supporting the 
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communication process, while Summative évaluation can help the user choose 
which C A L product to use by giving a test/survey resuit. IUurninarive 
évaluation helps uncover important factors latent in a particular situation of 
use and Integrative évaluation tries to help users make the most of a particular 
piece of C A L (Mason 1996). 
Formative Evaluation: 
Testing is part of ail engineering. The traditional use of formative évaluation is 
a part of the software design cycle. The illustrations below (figure 3.80) 
compares thèse design styles (Dix 1993). 
E v a l u a t i o n D e s i g n s : 
T r a d i t i o n à l : I 
Specified 
I h — 
Designed 
S o f t w a r e D e s i g n C y c l e : 
Figure 3.80 Evaluation design cycles 
The traditional design methodology was linear. A product was specified, 
designed and delivered. The software design cycle has an iterative quality. 
When adapted to the web, formative évaluation takes an on-going rôle in the 
development of the learning environment as seen in figure 3.81. First the 
Delivéred 
74 
software goals and user's needs are established. Next, a storyboard illustrâtes 
the navigational flow and multimedia features of the website. Applied 
formative évaluation is an on-going iterative process that helps define the 
system and meet the student's needs. From this feedback the revised coment 
is distributed over the web. Central to this model are the learning principles 
(chapter 2) and communication protocols (chapter 3) developed by this 
research. 
= L c a m i n g P r i n c i p i o «and 
C o m m u n i c a t i o n P r o t o c o l ^ 
Figure 3.81 
The web-based design cycle 
This study refines formative évaluation in its context to the web-based 
distance learning material. Formative évaluation gives timely feedback and 
constructive criticism. This is another link to the Constructivist learning 
theory (chapter 2). In the (analogue) university setting lecturers have been 
known to use feedback from student surveys distributed after the course. This 
method can be applied to the digitai learning environment. If formative 
évaluation techniques are embedded within the structure of the web-based 
distance learning material design then constant feedback can be given to the 
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teachers and designers. Traditionally a key point for the use of C A L was that 
such testing be done in time to allow changes to the material befóte the end of 
the developmental period. This process now becomes a recursive, iterative 
cycle. The content of the tutorial assumes a less fixed nature. Instead, with the 
fluid nature of the web, formative change can be ongoing. 
Summative Evaluation: 
This discussion examines summative évaluation from an engineering and 
educational perspective. Summative évaluation strategy fits with a tradition in 
the literature for comparative experimental testing. The users feedback about 
the application is analogous to consumer reports. This relates to how the users 
input should have an effect on the product design cycle. 
In an educational context summative évaluation often produces quantitative 
results. Tests produce records of vañous aspects in the learning process by 
which measures can be set. Thèse can grouped in two types; norm referenced 
and critetion referenced. When summative test scores are compared to others 
in the same group this is said to be norm referenced, while criterion-based 
referencing compares the individual's summative resuit to a pre-existing 
standard (Biggs 1982). 
The D E L B E R T Tutorial system (chapter 5) uses a norm-based formative 
évaluation system. Feedback is measured against that of others in the group. It 
is not compared to a pre-existing standard. If a summative assessment were to 
be implemented it would be a peer review strategy. In this case the student's 
pre-test (or first draft solution) would be weighed against their second-
submission. A set of guidelines would be followed to determine the amount 
of progress or improvemeht made through the course of study. This is 
keeping in line with Web-Constructivist principies. The focus of the 
assessment is on the process of learning, not the end product (Bensusan 
1996). 
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Illuminative Evaluation 
The IUuminative technique is an open-ended method of évaluation designed 
to detect what the important issues are with regard to the users needs. 
Without this form of inquiry other methods may ask the wrong questions or 
measure the wrong things. This methodology is seen in focus group 
interviews. The feedback from this inquiry will help produce the questions on 
the web-based survey for the next group. This approach (a.k.a.-the 
social/anthropological approach mentioned above) pays more attention to 
what happens during the educational process itself then the produci of the 
lesson (Ellington 1993). This approach is taken for the case study 
methodology in the D E L B E R T Tutorial system pilot study, (see a section 6.2) 
Integrative Evaluation 
A n Integrative study concentrâtes on the real use of C A L as part of a 
university's course structure (Draper 1995). Specialised evaluators are used 
who can gather detailed information that goes beyond the data collected by 
teacher's surveys at the end of term. They argue that for many teachers in 
practice, the question is no longer whether to use C A L , or which package to 
use (since this has often been decided already by administration), but how to 
make the best use of the C A L material. Often a new technology is introduced 
without preparing the proper intrastructure to effectively use it. In other 
words, some C A L software may be purchased, but, unless it has the support 
of teachers it won't be used. It is necessary to incorporate the use of the C A L 
package into the curriculum. Training the staff to use the technology should 
not be done as an after thought (Laurillard 1994, Papert 1980). 
A good example for the use of Integrative évaluation would have been in the 
case study presented by B.P for the use of video conferencing [6.4]. The 
company had just spent thousands of pounds (sterling) on video conferencing 
Systems for the traveling sales personnel. The intent was to save money on 
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travel expense. After several months it was found that none of the sales staff 
were using the technology. A survey found that the reason the technology was 
not adopted was because there was not tax déduction for the use of video 
conferencing as there was for travel in a car. 
3.9 Apprying Formative Evaluation Méthodologies to the Web 
The foUowing are several methods of recording user feedback; surveys, 
interviews, empirical observation, computer generated data, qualitative 
Journals, case studies and physical response (Cohen & Manion 1994, Nardi 
1997). These are applied to on-line tools in chapter four of this report. The 
survey /questionnaire technique is a powerrul tool for exploring aspects of 
computer aided learning (CAL) applications used with large numbers, over a 
period of time or a variety of settings. Questionnaires as a feedback device 
have been around almost as long as the written word. What has changed is the 
medium through which they can now be delivered. In the past questionnaires 
could only be done live or on paper. The paper methodology relied on mail-
mail and usually had a poor response rate (about one percent). In today's 
digitai world feedback can be gained ftom remote locations using several 
means. Open-ended responses can be achieved through e-mail or text entry 
H T M L forms on the internet or Javascript e-mail surveys (chapter 4.3). 
Alternately the questionnaire can be given via video or audio conférence. The 
use of the pre and post-course questionnaire is an important source of data. 
The pre-course questionnaire measures the student's characteristics and 
expectations (as demonstrated in the D E L B E R T Tutorial system Ist Solution 
page - chapter 3). While the post-course questionnaire focuses on detailed 
évaluations of the effectiveness of the on-line course or segments (chapter 3 -
D E L B E R T Tutonal system 2nd solution page) [6.6] (Collis 1991). 
One élément which must be considered in this form of évaluation is memory 
/ recali. Asking a student about a teaching épisode retrospectively is not nearly 
as informative as gathering data on the spot. Integrating évaluation within the 
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on-line tutorial increases the accuracy of the student's feedback. In some cases 
the longer after the event they are completed, the less valuable (Mason 1994 et 
al). This is illustrated in chapter 5 with the web-survey presented immediately 
after the main content of the lesson. 
There are of course disadvantages to survey techniques. The accuracy of the 
detail is dependent on the respondents subjective impressions and memory of 
events. Generally speaking, pre-formatted questions or number scales (a.k.a. -
Likert Scales) are confining and annoying to many users. Measuring group 
processes on-line is difficult with pre-structured answers. Open-ended 
questions are better for collaborative interactions (Cohen and Manion 1994). 
This method allows more scope to convey attitudes and experience but does 
not allow evaluators to question and clarify their comments. Generally it is 
suggested to use a mix of the two (Mason 1996). 
Interviews -
The interview is an open-ended technique that can yield some powerful data. 
Two types are the individual or the group interview. This is a grass-roots 
testing methodology asking those who live the experience to report their 
reactions. The disadvantage in the past has been in interviewing a diverse 
enough sample to make a wide enough generalisation. This issue is addressed 
in this research methodology by conducting on-line virtual interviews via 
video conferencing (see chapter 6). Protocols for this testing methodology are 
discussed in chapter three of this report. The group interview is often an 
overlooked asset to research. Group discussions centred on topics of concern 
to all participants in the group and the researcher are the focus of this 
particular methodology used in the pre-study (chapter 8). The researcher acts 
as a moderator. This can be done through C M C (computer mediated 
conferencing ) or video conferencing. By having the participants interact 
amongst themselves certain advantages arise. From the practical standpoint it 
is cost effective, by allowing the researcher to gather data from many 
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participants at once and less time consurning as well. The results that corne of 
this technique are différent since it is participant lead. This strategy is useful 
for research focus groups. This pilot group of interviews is done with small 
numbers and specific purposes in rnind. It may be to get feedback from the 
sample test group for questionnaire design or other formative concerns- The 
interviews should be done objecüvely and not ask leading questions. 
Observation-
Observarion is another powerful tool for évaluation. This may be done live or 
through on-line techniques. It can be done individually or as a group. 
Observations can be done with the evaluator in the room and/or via analogue 
video surveillance (as in the pre-pilot case study in chapter 6). In this way the 
subject may be kept unaware of the évaluation process, thus, producing a 
more naturai reaction. Digital video conferencing can be used as well. 
However, this medium is best used for point-to-point (one to one) 
observations. 
Computer generateci âata-
Computer generated data is an ideal testing methodology for on-line 
évaluation. Data can be taken in quantitative and/or qualitative forms. On-line 
H T M L questionnaires can use more transparent means which measure user 
log-in traits. These are seen in C M C experiments with records of user log-in 
times, frequency of use, etc. (Collis 1991). Open-ended feedback can also be 
generated with H T M L forms and e-mail replies. User input to C G I (common 
gateway interface) databases are still somewhat limited. For example, if the 
user misspells a word the text entry may not be properly registered. Software 
can be used to automatically generate graphical représentations of the results 
gained from thèse methods. It may be necessary to know that the input is 
from the correct individuai. There is also the possibility that the input could be 
a group consensus instead of one Student. Security must be controlied in on-
line experiments. Although it may be nice to give the user the freedom of an 
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anonymous identity, this makes control of the experirnent uncertain. Using a 
log-in system helps with tracking and recording information unto a database 
that allows for vérification of user identity. This may be done by giving each 
Student their own password or a central password for a secured on-line site. 
Qualitative journal of significant events-
A diary of significant events, or qualitative journal, can be recorded in many 
ways. It may be in traditional paper form or audio recording, etc. This may be 
done digitalfy as well. In chapter 4, an annotation page written in Javascript 
allows the Student to maintain an on-line journal. Participants can be asked to 
focus on any particular aspect of their on-line expérience with thèse 
techniques and therefore are very appropriate for investigating collaborative 
on-line expériences. Issues in past studies using this method have been in 
problem solving messages, information exchange, general discussion, technical 
help, and content or social specific questions. This method is one of the least 
used évaluation tools, however, due to the lengthy transcript analysis (Mason 
1996). The addition of this technique in the full case study is recommended 
(chapter 7) as an on-line logbook. 
Pilot projects -
The importance of pilot projects is an area that should not be overlooked. 
Examining case studies of similar research allows a comparison in évaluation 
methodology. In some cases the évaluation was not included in the project 
design. This should come out when analysing the results or the experirnent. 
The case studies for this research are analysed in chapter eight. 
Measurìngphysical response-
Nardi (1997) présents an évaluation methodology that measures physical 
response. Sensors are attached to the student's skin that records agalvanic 
response [8a] to prompts from the computer. 
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3.9.1 Summary Discussion 
On-going évaluation, according to Ellington (1993), should always be an 
integral part of the design process. The root of the word evaluate is after all 
'value' which, in this case, would refer to the value of the lesson. 
" The importance of using évaluation procédures to monitor the instructional system should 
shed light on the appropriateness of the teaching methods used (see chapter 5), the structure 
adopted, the Implementation strategy, the assessment methods and even the aims and 
objectives themselves. With each successive cycle of the system, the teaching/ leaming situation 
should become progressive^ more finely tuned, and should consequently become more efficient 
and more effective through a continuous process of évolution and improvement. " (Ellington 
199}) 
Thorp (1988) defines évaluation as the collection, analysis and interprétation 
of information about any aspect of a programme of éducation or training, as 
part of a recognised process of judging its effectiveness, its efficiency and any 
other outcomes it may have. While Rowntree (1992) comments on this 
définition with thèse points: 
• Evaluation is not another word for assessment, although examining the 
quality of the learning process may be the outcome of the 
évaluation. 
• Evaluation needs to be able to pick up the unexpected, not just be 
concerned with what is meant to happen. 
• Evaluation needs to be a planned, systematic and openly discussed. It 
is not just keeping records or writing a report. It is a public 
commitment to purposeful inquiry. 
The D E L B E R T Tutorial system (chapter 5) design supports thèse points 
described in the évaluation process. A web-based formative évaluation 
methodology is detailed in the D E L B E R T Philosophy Case Study (chapter 6). 
A criticai analysis of applied formative évaluation méthodologies used in this 
research will be conducted upon analysis of the data gained in the full case 
study. 
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C H A P T E R 4: A D A P T E D O N - L I N E T O O L S 
Objective of the chapter — 
This chapter takes a detailed exarnination of several on-line communication 
tools that support collaboration in a web-based environment The tools 
discussed are; e-mail, e-mail surveys, H T M L forms, Javascript and video 
conferencing. 
Each of the on-line tools in this study supports at least one of die Web-
Constructivist principie below: 
• Support the active construction of knowledge in the mind of the 
Student - via: [HTMLforms] 
• Embed learning in a social expérience - via: [e-mail and video conférence 
chai] 
• Use multiple modes of représentation (multimedia) —via: [ Javascript 
text and graphies Windows] 
• Support the sensé of ownership and a voice in the learning process -
via: [Javascript login and HTML active entry forms (guest hook technology) ] 
• Give the opportunity for reflection —via: ¡Web-survey and HTML forms for 
posting essays ] 
• Support interactivity with feedback, thus promoting motivation -v ia : 
[Javascript e-mail forms ] 
83 
4.0 In Brief 
This chapter focuses on the technical on-line tools used in this reseatch to 
support formative évaluation (feedback) methods (chapter 3) and illustrate 
Web-Constructivist principles (chapter 2). The tools adapted for use in the 
D E L B E R T Tutorial system to support a web-based problem-solving 
collaborative environment are: 
• E-mail and E-mail surveys 
- using text, attachments, from H T M L forms or hyperlinks, 
distributions Usts and filters to specified folders, and surveys. 
• H T M L forms 
- for D E L B E R T start problem and tutor sample solution, Mentor help, 
Glossary and Links entry page. H T M L form to: private or public H T M L 
page, text file and/or data base. 
• Javascript 
- password protection, personal name entry, alert boxes, new browser 
Windows, annotation Windows, embedded sound with accompanying 
scrolling text, self assessment (multiple choice and matching), e-mail 
distribution lists and questionnaires, graphical représentation of data 
including time/date stamp. 
* Video Conferencing 
- Systems and software features, L A N v. I S D N , D E L B E R T interview 
with text chat. 
Although each tool is examined separately it is important to note that one 
aspect of achieving successful results lies in the methodology of use. These 
tools need to be unobtrusively staggered throughout the tutorial system in a 
way that allows for cross checking. The results produced from each tool 
needs to be related to another for cross-reference vérification (Mason 1996). 
This may be to compare input types as seen in a fixed Likert scale survey 
reply with an open-ended question, or feedback timing may be compared by 
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examining the input entered immediately after content ÌS deHvered to 
reflective feedback gained after the completion of the lesson. 
4.1 E-mail and E-mail survey 
Email has been around as long as the internet itself. In fact, statistics show 
that it is the single feature most used on the world wide web (Kraut 1997). 
There are many examples of e-mail systems. The general categories are; text 
based (i.e. - Alpha mail, Pegasus mail, Pine mail, etc), graphical interface 
(i.e. - Pegasus mail, Eudora, etc), internet browser software (Netscape and 
Explorer contain internai e-mail functionality) and free internet mail services 
(Microsoft Hotmail [5.1]). These systems use P O P 3 , I M A P or S M T P mail 
servers. E-mail can be sent as a one-to-one (private) or one-to-many 
(distribution list) correspondence. The main elements of an e-mail address 
are the user identification (a.basiel@) and the e-mail service provider 
(mdx.ac.uk) (Brunner 1997). 
The e-mail message can be transmitted through the e-mail system software 
or as a link in a web page. A one-to-many link can be achieved through 
several methods; a distribution list can be created within the software, 
Javascript can produce an e-mail with prewritten addresses or a ListServe 
group (i.e. - MajorDomo) can be joined. The e-mail software will allow the 
user to create a file containing "x" number of participants. That file name Ìs 
then used as a reference tag for the e-mail system allowing the sender to 
write one message in the body and distribute it to ali members of the 
distribution list. Javascript (see section 4.3) allows the L E D to place a link or 
button on a web page that generates an e-mail prompt box with a 
preformatted list of participants. This may also include prewritten text in the 
body of the message. Alternately a newsgroup or ListServ allows a user to 
carry on an asynchronous e-mail discussion (or forum) with its members. 
These may appear on an H T M L page or be sent directly to the participant's 
e-mail address. 
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Synchtonous (live) text chat is a growing method of communication and 
collaboration over the web (Brunner 1997). This can be done with IRC 
(Internet Relay Chat) Software. Many virtual learning environments [5.1] 
offer this method of dialogue to its members. Web browsers, such as 
Netscape Communicator, have this as an in-built feature. As an alternative 
to audio chat many video Conference packages offer a live text chat window 
(see section 4.4). 
E-mail can be accessed from an H T M L page in a number of methods; a text 
hyperlink, a Javascript form or an H T M L form. The first two methods 
produce a Standard wcb-based e-mail prompt box interface produced by the 
browser Software. Information is entered into this form and transmitted by 
the menu's send Option. H T M L forms collect the data directly from text 
entry Gelds on the webpage. The user must click a S E N D button on the 
web page to transmit the data to the e-mail Server. Using the H T M L form 
has good and bad poüits. Information prompts on the web page can be 
•^Pegasus Mail - [Anlhon^ 'S Up" Bastei] 
File Edit Addresseî Jods Reader Whdov H3lp 
[mail from 
rHTMX Form 
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Tñ, 09 Dct 19SS 15:45 
Ar.tlony 'ìkip1 Buiel < 
T'orni postad from Mos 
4 .basic luride .oc .uh 
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Figure 4.10 
H T M L form e-mail link to Formaner software 
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clearly organisée! to aid the user with data entry. However, the e-mail server 
receives the message as one continuous line of text as illustrated in Figure 
4.10. Software is needed to break the text into properly formatted lines [5.2]. 
The L E D (learning environment designer) has the freedom to choose from 
a variety of user interfaces and delivery methods. Depending on the nature 
of the communication from the e-maü and the person / group receiving it, 
the L E D can tailor the design and functionaUty to best suit the needs of the 
Student. This user-centred design approach is supported by this research. 
Attachments are files that can be piggy-backed onto an e-mail submission. 
Depending on the software, attached files can be in a variety of formats 
such as: word processing (i.e.-.doc), graphies (i.e.-GIF),sound (i.e.-.wav), 
animated -gifs, video (i.e.-.avi), compressed files (i.e.-.zip) or exécutable 
programs (i.e.- .exe). The size of the attached file direedy influences the size 
and transmission speed of the e-mail. 
E-mail filtering is used by this research methodology. Rules can be set 
within the software to direct incorning messages to specific, pre-established 
folders. This may be done by using the senders identity or, as with the 
D E L B E R T Tutorial system, by detecting a pre-speeified subject heading 
(i.e. - C O N T E N T H E L P would be filtered to the subject expert not the 
L E D ) . The folder receiving the e-mail keeps a quantitative record. When a 
set percentage of responses are logged the tutor is alerted to take action in 
this area. (Figure 4.11) 
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Figure 4.11 E-mail fìltering system 
Web-survey through e-mail is a powerful, on-line tool to get formative 
(qualitative and quantitative) feedback from the participants. Software is 
available which allows the L E D to generate an e-mail questionnaire that can 
be sent to students. The software générâtes tags for each question allowing 
it to be indexed. The student simply clicks the R E P L Y button on their e-
mail message box menu bar when they complete the survey. The reply is 
automatically processed by the software. Statistics produced by the software 
can be in spreadsheet or chart (graphical) form. Decisive Survey [5.3] 
software was used in this research case study. A word of caution about this 
software is that it is not compatible with all e-maü servers or software 
Systems. 
Auto-reply / message confirmation is another e-mail feature to provide die 
student with immediate feedback. The e-mail software system may be set to 
send an automatic reply to the student upon receipt of their web-survey. It 
may simply be a preformatted message saying, "Thank you for your rime in 
sending your web-survey." 
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Web-Constructivism 
E-mail supports a number of Web-Constructivist principles. In one-to-one 
correspondences interactivity is increased whether the Student collaborates 
with peers or subject experts. Social exchange is evident in a one-to-many 
distribution list exchange. This principle, supported by Vygotsky's Acrivity 
Theory (Chapter 3), is illustrated by both synchronous (Uve) text chat and 
asynchronous (delayed) exchanges. 
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4.2 H T M L Forms 
H T M L forms allow the student to communicate via text direcdy with the 
internet server. This may be done through the use of C G I (common 
gateway interface) scripting or, as in this research, Web-Bot components (as 
found in software such as Microsoft FrontPage). Graphics and animation 
may also be manipulated by the student using Caucus collaboration software 
[5.4]. The student's input can be sent to a number of locations from the text 
entry field on the web page. The four locations that data can be sent from 
the H T M L form are; anothet H T M L page, a text file, a database or an e-
mail. 
Locations tHat data 
A public H T M L page (same URL) 
|j(a.A.a. A Guestbook Form) The text appears on Ute some 
[page as the HTML form. Often, as in the casa ojûas 
fsttidy, the URL needs to be reloaded by the browser to 
sXJpdate the data iocaled in cache memory. 
A public H T M L page (différent URL) The text submitted from the firm wiü appear on a 
separate page from the HTML form. 
A private H T M L URL 
il The information is submitted lo a URL that is noi Hnked 
i Ito the tutorial This makes it accessible otify to thosa who 
iJAwow the URL. Further Javascript passwords can be 
\placed on the page for eecuriiy purposes. 
A text file in the server 
|| 77» text entend uno the HTML/orm can beplaced into a 
fseparate .txtjVe in the directory of the wtbserver. 
"Additional information such as the date, time, remote 
'^computer name, user name and browser type can be 
l'added to a file. 
A data base file 
The text can be stored and manipulated in data base 
software, aithough this research does not use Oos 
software. 
An e-mail address Data entered from the HTML form may be directfy e-maüed to an individuai or a group. 
Table 4.20 Data output from H T M L forms 
The student has a variety of interfaces with which to interact to submit 
information. Thèse include open text fields, radio-buttons, check boxes, 
drop down menus, clear buttons, submit buttons and reload buttons. 
Open text fields: 
Open text fields can be set by size and location on the H T M L page. They 
may include scroll bars if needed. The student may enter text into the field 
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by using thèse methods; direct entry or copy and paste. Direct entry of text 
requires that the Student works on-line and physically types the information 
into the H T M L form. It is recommended that before submitting the data ït 
is highlighted and copied to the clipboard as a précaution. In this way if the 
text is lost in transmission it can be pasted, not retyped, into the form for 
another submission attempt. A n advantage of direct text entry is that it ïs 
W Y S I W G (what-you-see-is-what-you-get). There will be no formatting 
changes upon submission. Alternatively the Student can work off-line with a 
word processing package or text editor. The information can then be copied 
and pasted into the H T M L form. Formatting of text and non-recognition of 
font types can be a concern with this methodology. It is suggested to use a 
normal 12 point Times New Roman font saved as a .txt file format. 
Radio Buttons 
Circular H T M L forms that add or remove a dot when ticked are called 
Radio Buttons. These are useful when the Student can select only one choice 
from a given set of responses. This is a populär tool for web-surveys when 
the Student is asked to provide feedback on a Likert scale. This 
methodology is good for Y E S / N O or T R U E / F A L S E responses. 
Check Boxes 
A square H T M L form that produces a check mark when ticked is called a 
check box. This form gives the freedom of allowing multiple sélections. 
This is another populär input device on a web-survey, the student may be 
prompted to tick ail topics that art correct. 
Drop Down Menu 
A rectangular text field with a "down triangle" to expand the menu tree ïs 
another way to prompt the student for a response. When the down arrow is 
clicked multiple rows of one-line text appear as active pre-set choices. Once 
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highlighted that response may be submitted. As a tool for self-assessment 
this is useful for short-answer, multiple-choice questions. 
Submit Button: 
This form button contains the scripting which sends the data input from the 
H T M L forms mentioned above to the server. It can be labeled with any text • 
(but not graphies) such as S E N D , J O I N , E N T E R , etc. 
Ciear or Reset button: 
This button gives the Student an opportunity to clear away any data entered 
into the form and reset the values to a default setting. 
Reload Button: 
The function of this button is to reload the H T M L page from the web 
server into the local cache memory of the user's computer. This allows the 
new data to be re-posted. It can be done from the browser menu or as a 
Javascript button (see section 4.3). 
Advancedfeatures 
Some H T M L forms scripting will verify a student's input submission. This 
may be displayed as an H T M L page confirmation prompt displaying the 
data entered before it is sent to the server. The student is given the option 
to submit the information or use the browser B A C K button to re-enter the 
data. There is also an advaneed feature which checks for blank input fields 
or invalid data types. If the user fails to enter required information or the 
wrong characters (i.e. - numbers in a N A M E text field) a prompt is 
displayed as a new H T M L page explaining the necessary changes needed. 
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check box - Netscape 
Check Box sample: 
Tick the colours you Uke: Ri yellow lj blue R) green I J black 
Radio Button sample: 
Answer: 2 + 3 = 5 G true O false 
Drop Down Menu: Are you happy? 
©•Énfi II teß 
Choose one below. n 
Figure 4.21 Sevcral-HTML forms 
The Caucus web site [5.0] is a good example of an advanced system 
exploiting H T M L forms and Guestbook technology. This application allows 
the user to enter text, images, artimated-.gifs and/or H T M L tags into the 
form field for submission to the web site page for group discussion forums. 
Spell-checking is another uscful feature of the system offered to the user 
before submission to public posting. 
The D E L B E R T Tutorial System 
The software produced to illustrate the principles and protocols adapted and 
developed in this research makes heavy use of H T M L forms or 
G U E S T B O O K technology through the Web-Bot components in Microsoft 
FrontPage. The next chapter (5) exarnines the software in great detail. The 
following table highlights the use of H T M L forms throughout the student's 
learning expérience. 
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pïTML form dctcriptiait HTML form fünetion URL: 
bttp/kkip. mdx ac, vk/DEL BERT/ 
iyShort suvey cbrtkœg ìtudent'j. 
compréhension of the «art probtest; 
Radio ballon, drop down marra and. 
open~ettded textfieldprompts ri^ itarthtm (afteV'oart probten))'^  
2) Forât used to subirai first solùoon 
Guestbook-Là'r&'tèxt bài form to 
post studerà*s\0~maü ID, solution and 
related biògrapky links. 
ri^ßarthto ^arbottóm'of page) 
3) Glossar? Active Er.tiy Pagtr 
Guestbook - Text box form to'post • 
Student 's entry of now gtossary terms, ' 
acrotiymsor.URLe /or the fossori. 
active erfiry.hùn. 
4) WêbI^;Âctoé:Èatry Page 
-
Guestbook - Text box form lo post 
atidakii entry òf.URLs lo suppprt-. 
retèarchfor'the lèssón. -
actoe-iwebhüri. 
-
5) Mentor Help Page 
Gumboók-Text boxform far entry , 
afe-mail oddressosafpesr.studsnt ' 
manlàrs (on-tihtt help system) 
mçntor^ hcîp.htm 
Table 4.21 
Matrix of H T M L forms in D E L B E R T 
Web-Constructivist Principles 
H T M L forms illustrate several Web-Constructivist principles (see chapter 
outline). The D E L B E R T Tutorial system makes an environment by which 
the Student can actively construct knowledge using a variety of active entry 
pages. The student takes a pro-active, not passive, role in the learning 
process. By communicating with peers and subject experts through H T M L 
forms the student can expérience a (virtual) social expérience. Their 
knowledge is constructed from dialogue that occurs in on-line discussion, 
collaboration and arguementation. Finally the student is encouraged to 
reflect on the content ptesented within the tutorial system or content 
submitted by peers before posting a response or conclusion in a discussion. 
4.3 Javascript 
Although there are many multimedia options on the Web, most require 
specialist software which can be a slow, time consuming process of down-
loading plug-in applications. The Minimalist approach suggests using the 
simplest method to attain the desired goal (Boyle 1997). Using a client-side 
scripting language, like Javascript, supports this approach in web-based 
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learning environment design. The basic spécification for viewing thèse 
examples is a Java capable browser that is set to view graphics/animated-
.gifs. A n alternative method of distribution would be to place the files on a 
C D with a copy of a browser that would allow the information to. be 
accessed locally. 
This research supports a problem-solving seminar teaching strategy that 
encourages an active use of the student's prior knowledge to argue with his 
peers to produce a resolution. There are several steps to this protocol 
(Jackson 1996, Bensusan 1995): 
1. A starting problem is introduced with its related real-world context. 
2. Drawing upon prior knowledge and on-line research sources (i.e.-
digital libraries, muséums, universities, etc.) help form a 
preliminary conclusion. 
3. Collaborate and confront peers to reaffirm or reassess that solution. 
4. Compare this answer to a sample solution produced by the tutorial 
subject expert. 
5: Reaffirm or reassess the answer based on that information 
The main catégories of functionality for using Javascript in a web-based 
learning system are discussed chronologically as they would appear 
throughout the lesson: 
/. Password* 
2. Personal name entry 
• 3. Multimedia content 
4. New browser Windows and annotation Windows 
5. Alert boxes 
6. • Self assessment 
7. E-mail tools 
8. Graphically representingfeedback 
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/. Passwords 
Security is an issue for any on-line learning System. There are three levels of 
password protection [5.1a] available with Javascript. A n Alert Box prompts 
the Student for passwords to enter the lesson. (Figure 4.30) The 
collaborative nature of the web Supports the second Constructivist principle 
(embed learning in a social experience) allowing participants on-line social 
exchange via e-mail, news groups, Computer mediated conferencing (CMC) , 
Internet Relay Chat (IRC) rooms and video conferencing 
(Laurillard 1996 & Brunner 1997). 
, ' , " . : ' i r i ; . y.»«~. |:i ::b: U:r .:n 
Kxample : password: 
[ i ] Direc t i OHE. 
Hulil im IIIHIM tmddy.Yiiul 
nu vi u UJäWftvui il lu «al. in IIC-M. Weis Ttfln M baen 
oudhc itti.wrt. 
jmirm 1 "—••• ig 
T.--rr¥*| _ ^ 
Figure 4.30 Javascript passwords 
2. Personal name entry 
To personalise the lesson introduetion of the start problem Javascript can be 
used to prompt the Student for their name [5.2a] that is then placed at the 
top of the page for each use. This reinforces ownership in the learning 
process. (Figure 4.31) 
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^ J a v a s c r i p t to post namè to page - Netscape 
Figure 4.31 Javascript prompt for username 
3. Multimedia content 
A number of Javascripts are available to présent the start problem and 
related content which make use of multimedia to support multiple modes of 
représentation. User interactivity with the material encourages motivation 
from the participant that supports Web-Constructivism (chapter 2). 
Information can be in the form of text, stili images, animated-.gifs (slide 
show), .avi movie files converted to animated-.gifs (using G I F Constructor 
Set software - http://www.rnindworkshop.com/ ), a séries of .gif images 
taken to simulate a circular pan effect [5.16a] and/or sound as .wav and 
midi files. The graphies can be image maps that have clickable hyperlinks to 
increase interactivity. Other multimedia tools requiring special plug-ins are 
not recommended by this study (i.e.-Quicktime movies for a 360-degree 
virtual reality effect). 
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4. New browser Windows 
There is a Javascript [5.3a] that aUows a new browser window to appear 
over the originai screen. This can vary in size, location and features. It can 
be used to reinforce the content by representing it in another modality. This 
top window can contain animation to imitate a media player. Sound can be 
embedded in the H T M L file to play upon the page opening or on a mouse 
click or mouse over event handler. [5.15a] The new browser window can act 
as a windows-help-file by placing hypertext to offer glossary terms or how-
to instructions. (Figure 4.32) 
This window maker ca 
B U T Can not be positj 
To s'ee what this winde 
jä tes t image - Netscape EUCH El 
Create Window 
Figure 4.32 Javascript new browser 
S. A.lert boxes 
There are three main types of alert boxes; a) message b) feedback c) exit, 
a) message 
Alert Boxes (a.k.a.: message boxes, prompt boxes, etc.) are another set of 
Javascript tools to promote an active, immediate response from the Student 
in the learning process. There are a variety of ways they may be placed 
throughout the delivery of the tutorial content. For example, upon entering 
the H T M L page containing the sample solution an Alert message form 
[5.4a] can prompt the Student to confirm that they have developed their 
own solution before reading the tutor's example. This Javascript tool again 
illustrâtes the principle of increasing learning through interactivity. 
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b) feedback 
A t anytime during the delivery of the content an immediate feedback 
response is available by clicking a button that may produce an Alert Box 
response [5.5a] or some text on the page [5.6a]. The text can be a 
positive/negative prompt (i.e.- "Correct! Well Done. or Sorry! Try Again.") 
or directions to the location of supportive material (i.e. - "Correct: More 
détails can be found at this U R L : http://www.morestuff.com/ or Sorry! 
Y o u may wish to review this material before going on: 
http://www.reviewstuff.com/") [5.7a] (Figure 4.33). 
F.A.Q.'s What's New? Visitor Survev 
JavaScript Forum "Email-a-Script"! Site Search Engine 
C l i c k a t o p i c a b o v e f o r m o r e i n f o ! |3] 
i 
Figure 4.33 Javascript feedback prompt 
c) exit 
Upon completing a section of the tutoria] an exit prompt can be issued. 
Clicking a next or exit link will bring up a " D o you wish to leave this 
part of the lesson?" query [5.8a]. These embedded Javascripts prompt the 
Student to reflect upon their learning expérience throughout the tutorial, 
which is an important quality of learning in Web-Constructivism. 
6. Student self-assessment 
Student self-assessment is a powertul method of encouraging reflection, a 
necessary part of the learning process (Laurillard 1994). This research 
suggests using self-assessment as a formative method of évaluation 
(feedback) in the learning system in addition to the traditional summative 
(end exam) assessment techniques. 
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There are three general catégories of self-assessment examinée! in this 
research; closed-response, open-response and mixed. 
' Closed-response 
Two closed methods are multiple choice questions [5.9a] and matching 
[5.10a] using Javascript. Both give immediate feedback, thus supporting 
interactivity between the student and the system (see chapter 2). 
[1] 
Questi ou Al HJW wmy boues m Üi; fuel? 
1 ~ ; ' 
1 ^  Correct Answers 
O CJ 27 
¿1 
Î 
1 
4n>wiT Wîndiiw 
Answers aie entere d by Dicking the cfti*n 
bi)ttoQcorrespcr.dingtc70ursdectÌM The 
ip.<r is fi-i.Yft.lhy rlirScing" Cmxift " "f.st at «v 
of the exan. Correct ansvei! a.-e fond 
ifarojshhTpcrtcdlrkî Icctt;d a t i c end 
the eiour. 
[2J — £. Sl-rovi «ii.Ui.'i a .*Li.i.-ki>i'-:Ï ili.-1-Jwvl i,, larici t .^-. ici 
r;—j~I ^ p. checkbox-cUcltcd 
— '». ift«ret iie UJU. ot'ie curent paga P= q. location.href 
' P 10 fiiwi-.s tlii Trr>T,,-^ tlvi prftHK.iL-. pn*.ft 
f . . titillili Jf»! Un/,, i 1 
Ï J J uneutiz;<l 0 L £ 1? cuttduUJ.^ IKIL W I U U I E u£ D. ¡¿1 
Figure 4.34 Javascript self assessment 
7. E-mail tools: 
Open-response 
Three methods for exploiting the e-mail Javascript tool are; 1) preformatted 
distribution lists 2) use preformatted subject headings to filter responses 3) 
preformatted e-mail surveys. 
1) preformatted distribution lists 
A Javascript e-mail distribution list illustrates an open response method 
[5.11a]. By clicking a button a preformatted e-mail message box with an 
open-ended question can be automatically sent to the group for 
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collaboration and discussion. The student's social expérience (Vygotsky's 
Activity principie - section 3.41) is supported by this tool. The tutor may 
also receive a copy of the submission. The student will not be able to use 
the e-mail reply button since the message was posted to their own address. 
It is necessary to include the original U R L for the distribution list link in the 
body of the message. The student has the flexibility to return there and reply 
to the comments . 
2) use preformatted subject headings to filter responses 
Many e-mail applications have filtering capability that would allow the e-
mail generated with a preformatted subject heading to be placed into a 
specific folder (Brunner 1997). This has the benefit of helping the on-line 
tutor organise the potentially large number of correspondence. Altematively, 
the e-mail address used for the C O prompt can be a separate account 
designated for that on-line class. Many free e-mail services are now available 
on the web which can be used to receive specific student responses (i.e. -
http://hotmail.com/). 
3) preformatted e-mail surveys 
Reflection can be encouraged after the lesson is completed. On-line surveys 
can be submitted as H T M L forms [5.12a] or as preformatted e-mail 
questionnaires [5.13a], both of which get mailed direcdy to the tutor for 
interprétation and action. This strengthens the learning process by 
supporting Web-Constructivist principies. 
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lavascript e-mail Suray: 
Mnwiiitlw'i'Sw!! 
ltii:i-[jUitBi-«c:i*?«:aorTclQL-i?: 
Tbda, ¡4 
Ü S H M H B K « 
Nanni " z j I i V ^ . ^ B l l Ì ^ ] l B E 
PLEASE FELL OUT T M S F O R M ; 
Student Feedback. Form 
H u i a nnrober frem l{iirang)j ip ia ) 2(*gree) 3(nentral) 
4 (di» ««rea) 5(itrong!y disagrBe) 60>o not ondantand) by 
e»rh itatement 
I foimd this tutoria! usefnl 
Comment: 
(2) 2[lToundth»tutorial easy to tue. 
Sl£ 
Figure 4.35 E-mail survcys 
The text submitted from the H T M L form will appear as one continuous line 
of characters i n . the body of the e-mail message. It is necessary to use 
Software (such as mailto: Formatter v.4.0l , rpfries@interaccess.com) to 
formst the text into separate lines. (Figure 4.10) 
mixed 
A mixed response combines a fixed reply and open-ended Option. This 
form of feedback is the strongest methodology for gaining both Statistical 
data and the unexpected- comment. A n example of this is a Likert scale 
survey which includes an optional description (i.e. - I found the tutorial ( ) 
good ( ) fair ( ) bad. Why? ) (Mason 1992). 
8) Grapkically representing feedback 
The data collected by the web-survey can be inserted into a Javascript chart 
builder to provide a graphical représentation of the Student feedback for the 
tutor [5.14a]. This can be printed with the current date on the page for 
record keeping purposes. This script supports the principle of using multiple 
forms of représentation. (Figure 4.36) 
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Figure 4.36 Javascript: graph of e-mail 
4.3.1 Entering Javascript into H T M L 
To insert thèse funetions into a web-based tutoria! the leaxning environment 
designer (LED) simply copies and pastes the code. First, go to the U R L of a 
sample Javascript (http://www.skip.mdx.ac.uk/javascript). Next, select the 
option to view the document or page source from the browser menu. Look 
in the < H E A D > and/or < B O D Y > tags of the H T M L page for the 
<SCRIPT-'Javascript '^, <script language="JavaScript">-, < F O R M > or 
<embed src="details of the sound file">. Then, copy the code to the 
corresponding closing tag (i.e. - </script>). Finally, paste the code into the 
same location in the new H T M L page. Modify the text according to the new 
spécifications. For example, change the terms on the matching self-
assessment test to your exam questions. Remember to save the changes to 
the new H T M L document and reload the browser to observe any 
modifications. 
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4.3.2 Summary 
Javascript cari support Web-Constructivist principles through every stage of 
the problem-solving seminar teaching strategy. The learner makes active use 
of the knowledge by interacting with the tutorial system, on-line resources 
and colleagues in the lessòn. This social approach to learriing can be 
achieved using Javascript e-mail tools. Information can be presented in a 
number of multimedia formats using images, animation, sounds and 
simulated Virtual reality. A n alert box that places the student's name on the 
H T M L page empowers a sense of ownership. Using formative feedback 
tools embedded throughout the tutorial the participant has the opportunity 
to voice their opinion, thus prompting change in the tutorial content or 
delivery methodology. 
Reflection, an important élément in the learning process, is built into the 
teaching strategy protocol. A t the start of the lesson the student is prompted 
to reflect in order to solve the starting problem. A t the end of the lesson 
self-assessment tools also allow review. Web surveys prompt the student to 
reflect on the learning expérience and provide the learning environment 
designer (LED) with the formative feedback necessary to alter the tutorial 
system to meet the student's needs. Throughout the tutorial the student is 
prompted to interact with the system, participants and tutor / L E D to 
promote motivation through feedback. 
This research demonstrates that by using a problem-solving seminar 
teaching approach supported by Javascript tools and using the protocols 
developed in this study a true Web-Constructivist Learning Environment 
can be realised/ 
4.4 Video Conferencing 
Video Communication encompasses sight and sound. The transmission can 
be one-way or two-way. There may be only two people/locations involved 
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or multiple links. The degree of interactivity, and hence the expérience of 
the learning session, can vary on the system used. 
Type of T.V. T.V. Desk-top Video 
Video Conference Lecture Chat Show V.C. Teaching 
Nnraber of j smaB group-to-many 
. _ _ j 
smaH group-to-smaü group Participants one-to-many many-to-rnany 
Audio / Video Pathi one-way A.V. one-way V & two-way A. two-way A.V. two-way A. V. 
Table 4.40 
Attributes of videoconferencing 
O n the low end of the scale is one-way sight and sound as illustrated by the 
Open University's B B C T V courses. Next, T V talk-shows that involve call-
ìn viewers increases interactivity. Desk-top video conferencing (V.C.) allow 
up to a handful of people to effectively interact. The ideal system is used in 
video teaching. Here any number of students can communicate with the 
teacher / moderator and each other. A n excellent example of this is the 
two-way interactive T V distance learning programme of N A U - Northern 
Arizona University - USAjBensusan 1995, [5.5]). 
A desk-top video conferencing session is expected to involve an interactive 
discussion between up to six people at each site, and in many cases thèse 
sessions are between only two sites at a rime. One characteristic of desk-top 
video conferencing is that the physical relationship between caméras, 
monitors, and people using the system is fïxed and stable so that the system 
can be regarded as electronically stable. 
There are three main video-teaching situations: 
1) Large lecture théâtre 
2) Small group seminar 
3) Individuai access 
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Although the hardware they use may be similar each environment has its 
own requirements. The large lecture hall will need a mobile microphone for 
sound with a zoom remote control video camera or cameraman. Small 
groups can use an omnidirectional microphone and a fixed wide angle 
camera, while an individuai may use a tie-clip microphone and a stationary 
camera. 
Video Conferencing in the DELBERT Tutoria/ System: 
Earlier in this chapter several on-line tools for getting input from 
participants were discussed. Feedback thus far was mosdy asynchronous, 
text format, and set before the completion of the course. Open and closed 
questionnaires were the on-line input devices. Reflective feedback was 
accessed via e-mail web-survey submitted after the finish of the lesson. O n -
line interviews using video conferencing was another methodology used in 
this research to gain synchronous (Uve) information. This reflective 
feedback was intended to act as a means to support and cross référence data 
accumulateti via the e-mail survey. The same set of questions e-mailed in the 
questionnaire set the foundation to the semi-structured interview. 
U v e text chat was used instead of audio, while the video images of the 
student and L E D were seen on the monitor. This methodology was used for 
several reasons: 
• The audio quality was poor and ertatic on the (LAN) local 
area network. 
• The interviews were conducted in public offices. Loud conversations 
would have been disruptive to others in the area. 
• Although analogue audio dialogues could have been recorded (and later 
transcribed) it was decided to take out the extra step by simply saving the 
text chat as a .txt file (chapter 6). 
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The software used for this research was CU-seeme by White Pine 
corporation [5.6]. I S D N (Integrated Services Digital Network) Lines and 
video equipment were not used in this study for two reasons; the high 
expense and the lack of availability with compatible software. Web-based 
desk-top video conferencing equipment was the logicai alternative. Several 
web-based desk-top video conférence packages were examined such as 
Connectix and Netmeeting. CU-seeme was the most robust tested offering a 
simple user interface with a live text chat window and white board (shared 
program window) in the enhanced version. The white board, although not 
used in this study, allows participants to place an image on the screen and 
synchronously interact with it by manipulating graphics and text. The 
modified file can then be saved for future référence. Connectix [5.7] 
hardware was the desk-top video camera used in the pilot study. 
Web-Constructivist Prinäples: 
The Student is encouraged to actively reply to the questions during the 
interview session. Since an interview requires at least two participants the 
social exchange is understood. Multiple modes of représentation is 
demonstrated by using video images and text combined. The student has a 
live text chat during the video conférence as a means of getting reflective 
feedback to the L E D . 
4.5 Summary Discussion 
Currendy, the technical standard for Information Technology (IT) is word 
processing. This means that the default application is no longer the type 
writer. In the near future it will be video conferencing. Multimedia, 
networks, the internet and video conferencing are blending into one 
platform. A convergence of technology is being reached (Wilson 1996). 
The on-line tools used in this study; e-mail, e-mail surveys, H T M L forms, 
Javascript and video conferencing with live text chat were carefully selected 
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for this research. The prerequisites for what tools to adapt to a web-based 
learning envirooment were: 
• The on-line tools should be client-side and not require any plug-ins 
or additional software for use over the web. 
• The software needs to have a clear, simple interface for the student 
user. 
• The tools need to be robust and reliable. 
• The tools should be cross platform and operate on any browser 
Bach of the on-tools used in this study supports at least one of the Web-
Constructivist principles below: 
^ Support the active construction of knowledge in the mind of the 
student. [ H T M L Forms] 
^ Embed learning in a social expérience. [ e-mail and video conférence 
chat ] 
*^ Use multiple modes of représentation (multimedia). [Javascript text & 
graphics windows ] 
^ Support the sense of ownership and a voice in the learning process. 
[Javascript login & H T M L Active Entry ] 
^ Give the opportunity for reflection. 
[ Web-survey & H T M L forms posting of essays ] 
^ Support interactivity with feedback, thus promoting motivation. 
[Javascript e-mail forms] 
Applied formative évaluation is a methodology that supplies feedback to the 
L E D from the participants. These on-line tools are used to produce the 
feedback fcom the student. In the next chapter a more detailed examination 
of this feedback methodology will be explored. 
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Several technologies were considered for this research but not used due to 
rime constraints. A user interface that used artificial intelligence was rejected 
because of the need for expert modeling. This would make the shift from a 
student-centred design to a teacher-centred approach that would not 
support Constructivist learning principles (chapter 2) (Boyle 1997). Virtual 
reality was also considered as an interface design issue. This was rejected 
because of the Minimalists approach adopted by this study (chapter 3). 
Special plug-ins are required to run V R M L (virtual reality mark-up language) 
applications (Brunner 1997). Voice interface was not used for the same 
reason. Finally, Javascript was used instead of J A V A since it is a client-side 
program and also runs without additional plug-ins (section 4.5). . 
109 
C H A P T E R 5: I L L U S T R A T I N G T H E PRINCIPLES A N D 
P R O T O C O L S : 
T H E D E L B E R T T U T O R I A L S Y S T E M 
Objectives of the chapter 
This chapter examines the functionality of the software application reduced in 
this research to illustrate the learning principles (chapter 2) and related 
communication protocols (chapter 3). Human Computer Interaction (HCl) 
issues of usability, généralisation, customisation and learnabiltiy are discussed. 
A user manual is presented as a means of Itighlighting the features that 
demonstrate Constructivist principles, communication protocols and applied 
formative évaluation (feedback) methods. 
The reader should be able to: 
• Recreate the web page design. 
• Locate a tutorial feature in the software. 
• Describe a tutorial feature's function. 
• Define the student's expectations in ustng the system. 
• Define the tutor's expectations in using the system. 
• Relate the how-to tick box system to the software. 
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5.0 In Brief 
This chapter has two purposes. The first section (5.1) will decompose the 
features of the D E L B E R T Philosophy Tutorial. This exarnination will take 
an H C l (human computer interaction) approach by looking at factors such 
as usability, généralisation, customisation and learnability. The second part 
of this chapter will produce a how-to user manual. The intent of this section 
aims to address the áreas of concern with the initial learning curve for 
novice level IT experienced students. This is discussed in detaü with the 
analysis of the case study results (chapter 6). The summary discussion 
highlights some of the différences between the two versions of the 
D E L B E R T (Digital Environment Learning-Based Evaluation Response 
Theory) Tutorial Systems produced for the case studies in chapter six. 
5.1 A N H C l E X A M I N A T I O N O F T H E T U T O R I A L D E S I G N 
The approach taken in this section of the report is to examine some relevant 
H C l principies and apply them to the D E L B E R T Tutorial system. Next, a 
page taken from the system will be closely analysed, literally from top to 
bottom, to justify various design décisions. A main source of information 
for the site's design came from the Yale University (U.S.A) C / A I M 
WebStyle Guide [7.20]. According to Dix (1995), H C l principies are 
examples of previous Systems that have been proven and commonly 
accepted. This study focuses on learnability (clarity, direct manipulation and 
généralisation) and flexibility (task migration and customisation). 
Learnability; 
Certain prerequisites are needed for the Student to have the ability to learn 
or gain knowledge through the D E L B E R T System. There must be a clear, 
consistent design. D E L B E R T has an uncluttered, logicai organisation with 
content, which is relevant to the goals. The content is delivered in a positive 
fashion with text having user-centred phrasing. Over use of "don'ts and 
no's" have been avoided. With careful planning dead-ends or "under-
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construction" pages have been eliminated. This gives the student direct 
manipulation so that every action is a legal operation which shows a positive 
result. Because of this the student can apply knowledge gained in one part 
of the tutorial (i.e. -the W E B L I N K S Page) to another (i .e.- l s t Solution Page) 
or generalise their actions. Through this predictability the user can 
determine the effect of the future actions based on past interaction history. 
They have the ability to synthesise a mental model of their expectations 
(Dix, 1995). These claims are supported by the results of the case study, the 
D E L B E R T Philosophy Tutorial (chapter 6). 
Once a student has become familiar with the D E L B E R T system they can 
apply it to virtually any D E L B E R T tutorial. This learning system is not 
content driven, but directed through Web-Constructivist principles (chapter 
2), web-based problem-solving seminar protocols (chapter 3) and applied 
formative evaluation methodologies (chapter 3 - section 2). As a result, this 
research can be applied to any subject matter that can be placed into a 
problem-solving scenario. This is another aspect of generalisation. Through 
the use of this template design structure a student can apply experience gained 
in one tutorial to another. 
Flexibility: 
Flexibility is the systems ability to adapt to the needs of the student. Passing 
the responsibility for the task between the user and the system to achieve 
the goal is called task migration. This is illustrated through any of the 
tutorials Active pages by the use of dialogue initiative, which allows the 
student to place input into the system, and change it (Dix, 1995). 
Customisation: 
One of the key points of the tutorial is that it can be customised. This can 
be done by designing an adaptive interface for the ascetics of the 
presentation or the delivery of the content. It can be modified by the 
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Student to meet their own needs. This is not done with an artificial 
intelligence (AI) agent, but is directed by the Student The content of the 
lesson is created by the Student from the essay submission and actual pages. 
Page Layout Design; 
The following illustrations (figure 5.10 and 5-11) are taken from the Yale 
C / A I M WebStyle guide [7.20] and supported by the text, "Creating Web 
Pages for Dummies" séries (Lowe 1998). 
Site title & paging buttons 
Page title 
Link to site home 
Local context links 
Scanning column 
Gutter 
Text &\ graphies 
column 
Center logo 
Jump-to-top link 
Footer with name, copyright, 
révision date, paging buttons 
4 > 
i • 
Figure 5.10 Yale style guide general 
Thèse guides were used to produce the template pages.of the D E L B E R T 
Tutorial system because it supports currendy accepted H C I screen interface 
issues for consistency and usability (Kilby 1998, Nielson 1998). 
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Scanning column 
Gutter 
Text & graphics 
column 
4 • 
Table width 535 pixels 
372 pixels 
Cutter = 13 pixels 
365 graphie 
safe wìdth 
4 • 
Figure 5.11 
Detailed style guide 
The following tables (7.20-top, middle, bottom) analyse the various features 
in the D E L B E R T template design. One of the goals of this design is to 
maximise download speed. For this reason H T M L tables have been used as 
part of the template and not H T M L frames. Figure 7.22 corresponds to 
features outlined in the table. The first column gives the physical location of 
the feature on the H T M L page. Next, the name of the item is listed while 
the final column gives the function or description of the feature. 
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Below is the top third of a D E L B E R T Tutorial system tempiale page: 
l u ' ' ' 0 ) 
• • M b • Imtmmi 
L O C A T I O N I T E M F U N C T I O N 
(1) top-left. D E L B E R T logo logo identity of the 
tutorial system 
(2) 
left margin 
vertical colour margin used to separate the 
différent subject matter 
for the case study 
(i.e.-IT = pink, 
Philosophy = blue) 
(3) top-centre Tutorial tide Labels tutorial subject, 
text colour matches left 
margin 
(4) 
top-centre 
Section ride Defines the H T M L 
page & tutorial chapter 
/ section in the 
protocol 
page width 
Horizontal line Sections off groups of 
data, near top of page link 
Table 5.10a 
Top third of a DELBERT page 
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Below is the middle third of the D E L B E R T Tutorial template page: 
' £ 7 ) 1 ( 6 )=>> j2&äi j 
y . i . f . O j i 
T i < i 2 > 
1 _~«uw U n i i J * U « J U I I I U - ' A I L U W ! Un» s^iiul J I J U U Ï U 4 u L u U I I I I N U ' I I I lu n - l l u c l 
V v i i » H U T v * *n.v. T U I V I P V J Ü I Üu» M » L I K O < r w V U 1 | I U laj I L VaiHvl,-^ uf 1 « n ™ » « V ™ «am Mit; t u f f i m i ti m -fruiti thn'3»'JW/."/7iWCB 
Ï ftaq^a T i n n i i J » i i f - i l l f l f i H n u finn r rt'rrentr « u n ri-ini. V m i c.n ',".!*<* 
j ti ituaìl lutiji'*.'! L ' i l i u r l i K I T I I U J I J . A D I I U U T idui'u lu u r i uuiJvl u à c i* l t "I ûi<b*jV.£7l '7 )?JE W « J e ut Q u » « U U J I Ì M ] t r U c l i . i U l u i L v u u i « u •»(-"" 
J c n i r t p r m * • » fc-fliiril. 
L O C A T I O N I T E M F U N C T I O N 
(6) top-right Speed buttons Graphical links to home, 
glossary and help 
(7) 
top-left margin 
Navigational menu bar 
in a table • 
Text links to chapters 
or stages in the seminar 
protocol 
(8) top-left Animated tick box Current location 
marked 
(9) top-left Sub menu Chapter sub-sections 
(10) top-left [page_of_l Tracking navigation 
top-centre 
page down prompt or 
scroll 
Content grouped in 24 
line sections (800x600) 
(12) whole page Help icons remember, warning, tip 
& technical stuff 
Table 5.10b Middle of DELBERT page 
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Below is the bottom third of D E L B È R T Tutorial témplate page: 
L O C A T I O N I T E M F U N C T I O N 
(13) throughout •^top Animation & text link 
to menu bar 
(14) 
throughout 
Standard hyperlinks Default browser links 
& cursor change 
(15) throughout Same as above Links for e-mail 
(16) bottom N E X T P A G E = > Link to next suggested 
navigation path 
(17) bottom footer - tile & U R L 
— commented author 
— updated script 
- e-mail to S E / L E D 
(18) bottom Hit counter Scripting records 
visitors to U R L data 
= = = = ( 1 2 ) ( 1 3 ) 
( 1 7 ) 
attimi 
II 
t n r « r y \ r ì r . - i . 
.tir ye» rv*a 
^•E 4 ) ( 1 8 ) y 
"Vwi ir:: %r -Vif» 
Table 5.10c Bottom of D E L B E R T page 
Mentor Help Feature: 
Upon the successful completion of the lesson the Student is prompted to 
enter their e-mail address to an H T M L form on the Mentor Help Activity 
Entry Page. This address is then. posted to an H T M L archive of past 
generaüon users of the D E L B E R T Tutorial System. 
The intent of this resource is to give new students access to the experiences 
of their predecessors which supports the social and reflective elements of 
Web-Constructivism (chapter 2). 
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Hit-Counter. 
It is worth noting that the hit-counter was added as a quantitative 
assessment tool. This was done as an optional feature offered to the subject 
expert by the L E D . This feature was not tabulated for the case study results 
since applied formative evaluation was the focus of this research. Table 5.11 
summarises the Philosophy tutorial (Appendix E) hits as of 20 October 
1998. 
U R L C O N T A I N I N G C O U N T E R S E C T I O N OF T U T O R I A L r ü M S T E R F J J . # H I T S 
P raesuhira Irtfroduction Page 179 
• Ist Draft Essay Submission Page .. . . . . . . . 89 
P_model.htra . . ina Draft Essay Submission Page 103 
mentorJidp.htm- - - • Help Page: 
Mentor Help Submission Form 
• • 3 Î • 
Ecedback-hlm—-- • 
Feedback Page: 
* Web-surrey 
• * E-mail Help ". 
59 
Table 5.21 H T M L hit counter 
HTML Hit Counter Summary 
N o conclusive évidence can be drawn from these statistics since there was 
no control placed on this survey. Both active and lurking visitors would 
register hits on the U R L counter. Students, tutors, and L E D s alike would 
register hits. The only valid observations are that the greatest number of 
hits are on the Introduction page. The second largest number of hits is the 
page containing both the tutor's sample essay and student's first 
submissions. It is not surprising that Mentor Help and the Web-survey Page 
were the lowest since they were not actively used by the students during the 
case study. This conclusion is supported by the transcripts from the case 
study (Appendix E). 
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5.2 The D E L B E R T User Manual 
This section can be printed separately or added as a first-time-user Javascript 
to the introduction page of any D E L B E R T Tutorial. The purpose of this 
section is to summarise and illustrate the many features available in the 
programme. It is also a response to feedback gained from the pilot case 
study (chapter 6) requesting help throùgh the initial learning orientation. 
Welcome to the D E L B E R T Tutorial system -
This software is intended to recreate the expérience a student might have 
during a university seminar session. There is no single-correct-method for 
using the resources of this program. In fact, each lesson may differ slighdy 
creating a new learning opportunity. The following job description itemises 
two areas: 
1) What the student can expect from the system: 
• Supply the student with a tutorial syllabus 
• Supply the student with the coursework assignment 
• Supply the student with necessary background information 
• Supply the student with on-line research resources 
• Supply the student with on-line communication tools to contact: 
- S E / L E D for help and/or feedback 
- external contacts for research 
- peers for criticai review 
• Act as a tool to aid in the process of composing the essay 
2) What the tutor expects from the student: 
By effectively using the D E L B E R T tutorial system it will act as a tool or 
guide through the process of learning and writing the assignment. There is 
no single method to complete the specified essay or use the system. This is 
a suggested methodology which may be adapted to fit the user's personal 
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needs. 
1. Clearly understand the tutorial goal or start problem 
2. Clearly understand the related background information 
3. Reflect on prior knowledge and expérience related to the problem 
4. Devise an appropriate web-based research plan 
5. Collect and organise text and graphie information 
6. Reflect on the information 
7. Compose first draft essay. 
8. Submit for peer review, discussion, collaboration, debate and/or 
arguementation 
9. Revise / Reaffirm conclusions 
10. Compose and submit second draft essay 
THE DELBERT TUTORIAL HO W-TO-TICK-BOX SYSTEM: 
Steps to use this tutorial system: 
1) Read the action to be taken by the Student. 
(on-line version: click link to go to that section and browser B A C K 
button to return to this form) 
2) Read the desired results from the student's action 
3) When the stage is completed tick the box. 
It is suggested to the subject expert (SE) that a marking scheme be built 
imo this Student manual. Marks will be awarded for compétition of each 
tutorial stage. Contact the tutorial SE or L E D for the marking scheme of 
this lesson. 
Note to Students: 
On-line version of this checklist: 
Save this H T M L page locally as a method of recording progress through the 
tutorial system. When complete: 1) enter Student e-mail 2) click submit 
button 
Off-line version of this checklist: 
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Simply print this page to track progress in hard copy. 
1) Tick each stage as completed 2) Pass into lesson tutor 
S T U D E N T A C T I O N RE SUL T FROMACTION 
1. Read Introduction page Orientation ofBrst-tìmers • 
2. Read start problem & background Comprehend Jesson goal • 
3. Submit web-survey (start 
problem) 
Tutor reacts to feedback • 
4. Research tutorial resources Compile data • 
5. Research external resources Compile data • 
6. A d d data to Active Entry pages Data posted to HTML page • 
7. Submit l s t draft solution Public postingfor review • 
8. Criticali)' review peer submissions New data analysed • 
9. Use dialogue protocols Collaboration with peers: 
reaffirm/reassess 
virtual social exchange " 
construct knowledge 
• 
10. Ctiticaliy read sample solution Repeat No. 9 
- analyse sample style 
• 
11. Submit web-survey (sample) Tutor reacts to feedback • 
12. Submit Mentor Help e-mail E-mail is posted forhelp • 
13. Access video confeiendng DebrieBng interview • 
14. Submit Post-course web-survey Tutor reacts to feedback • 
15. Reply to reflcctive web-survey Tutor reacts to feedback • 
Enter e-mail: Click to submit results. 
Thanks 
Table 5.20 
The D E L B E R T Tutorial 
Ho iv-io-tick-box system 
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5.3 Sumrnary Discussion 
The D E L B E R T Tutorial system takes a tempiale design approach. This is to 
say that from lesson to lesson the basic structure and navigation of the 
system will be similar. The L E D will need to conduct an interview with the 
SE during the design phase of the tutorial development to adjust it for the 
particular needs of the Student going into that specific lesson. This section 
highlights some of the différences between the IT Tutorial and the 
Philosophy Tutorial system discussed in the case studies of chapter eight. 
The fundamental protocol discussed in chapter three for communication in 
a web-based seminar is used in both studies. However, some of the 
terminology was changed. For example, the sample solution for the IT 
Tutorial was called a sample essay. The functionality remained the same. 
The H T M L form scripting needed to be modified for the Philosophy 
Tutorial since the SE, Dr. Jeff Mason, wanted the second draft essay to be 
sent to a secured, private location. This was done by setting the form 
properties to a specific U R L . Another variation sent the first draft essay to 
the top of the page containing the form for the second essay submission, as 
opposed to a separate individuai page. Since the Philosophy assignaient did 
not contain a large quantity of jargon, the Glossary and Weblinks active 
entry pages were combined. These différences, although minor, are 
significant to consider during the design interview to help the system meet 
the student's needs in using the D E L B E R T Tutorial system. 
5.4 Criticai Comparison to Current Systems 
This section compares the D E L B E R T Tutorial system features to other 
current commercial web-based learning environment Systems such as: 
L E A R N I N G S P A C E , T O P CLASS, W E B C T , and T O O L B O O K . . The 
purpose of this section is to identify the gaps existing in these models and 
demonstrate how this research fills these weaknesses. f-
The following is a summary (Table 5.40) comparison of tools for developing 
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interactive académie web courses as described by the University of Manitoba, 
Ca. [ 5.5]. Each feature is itemised an expanded the table below. 
The features presented in Table 5.40 and 5.41 can be grouped into these 
major catégories. Corresponding numbers are assigned to each feature in the 
table. 
1. Content production 
2. Content présentation 
3. Content support 
4. Self assessment 
5. Student interaction 
6. Summative assessment 
7. Active entry [ addresses the gap in web-based systetn design ] 
8. Formative feedback [addresses the gap in web-based system design] 
The area of content production can be seen as features that allow the author 
to generate content, quizzes and manage file organisation. Content 
présentation is controlied by password security while material présentation 
can be controlied by the on-line file management system. 
There is an abundance of support features in current web-based learning 
environments such as: glossary, index, search, annotation, présentation 
áreas. D E L B E R T s mentor help is a unique feature allows the participants 
to consult students from earlier lessons for aid in finding solutions to the 
contextual problems. 
Self-assessment has a number of on-line versions such as; multiple choice 
and fill-in-the blank with feedback prompts offered or redirection path 
facilities. Student interaction is supported by a wide number of tools such 
as; présentation áreas, e-mail, bulletin boards, forums and live chat/white 
boards. Although not a focus of this research summative assessment tools 
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are an area strongly supported by timed quizzes, on-line marking and grade 
management, generation of random quiz questions, student access to 
progress data and class summary marks. These features tend to focus on 
Behavioural approaches to content presentation and assessment. While 
Table 5.41 supports a Web-Constructivist approach. 
The student ability to actively contribute to the concent of the system is 
supported by ACTIVE ENTRY weblinks, glossary and Mentor Help 
facilities. Applied formative evaluation or feedback is an area lacking in the 
design of most systems according to this research. The D E L B E R T Tutorial 
system supports feedback gained direcdy embedded within the content of 
the system, and reflectively, after completion of the on-line course. The 
D E L B E R T system uses several tools to produce qualitative and quantitative 
feedback data, again addressing a gap in most current models. The following 
table highlights these strengths and weaknesses in its criticai review. 
Table 5.40 Criticai comparison of current 
web-based learning systems 
[#] = the above categories 
GENERAL 
FEATURES 
LEARN 
SPACE TOP CLASS 
TOOL 
BÓOK WEBCT DELBERT 
[l]No H T M L knowledge 
required to develop 
course material N O N O Y E S 
N O 
N O 
[l]No H T M L knowledge 
required to develop quiz 
material 
Y E S Y E S Y E S Y E S N O 
[2] Password and username 
security 
Y E S Y E S 
Y E S 
Y E S 
Y E S 
[1] Desktop based file 
management for uploading 
to server 
N O N O Y E S Y E S N O 
[3]Automated glossary tool N O N O 
N O 
Y E S 
N O 
[3]Automated index tool N O ' N O N O Y E S N O 
[3]Search tool for course 
material 
N O . N O 
N O 
Y E S 
Y E S 
ver 2.0 
[3] Student can makc private 
annotations of course 
material 
N O Y E S N O Y E S Y E S 
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Table 5.40 Crìtica) compariscili of current 
web-based learnjng systems, continued. 
{#] — the above categorìes 
GENERAL 
FEATURES 
LEARN 
SPACE TOP CLASS 
TOOL' 
BOOK i.S; '^EB§rj|§ 
|DJ||BERI|^  
[3]Studentpresentation área N O 
YES N O YES YES 
[2]Instructor can assign 
specifíc course material to 
individual or groups 
N O YES YES N O YES 
[4]Multíple choice self test 
tutorial questions -
(automatíc marking) 
YES YES YES YES N O 
[4]"FiIlinthe blank" self 
test tutorial questions -
(automatíc marking) 
YES YES YES YES N O 
[4]Customised feedback to 
tutorial questions YES YES 
YES 
YES YES 
[4]Red¡rect path of tutorial 
depending on question 
answers 
N O YES YES YES N O 
[61Timed quizzes (graded 
with permanent mark 
retention) 
N O YES YES YES N O 
[6!On Une marking and 
grades management of 
timed quizzes 
N O YES 
N O 
YES 
N O 
[6]Gcnerate random set of 
questions from a pool 
N O YES YES 
YES 
N O 
[6]Student access and 
progress data available 
N O YES 
YES 
YES N O 
[6]Student can view own 
grades and compare to class 
summary data 
N O N O 
N O 
YES 
N O 
[5] Course Electronic Mail N O YES YES YES YES 
[5] Course bulletúi board N O YES YES YES YES 
[5]Course chat facility N O N O N O YES YES 
j [SJLogged chat N O N O | N O YES YES 
The features that the D E L B E R T Tutorial system has built info its design 
process are highlighted in table 5.51. This is part of the contribution to 
knowledge that this research offers in the area of web-based learning 
environment design. 
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Table 5.41 D E L B E R T features 
not supported by other Systems 
[#] = the above catégories 
R E S E A R C H . 
F E A T U R E S 
L E A R N 
S P A C E 
T O P 
CLASS 
T O O L 
B O O K W E B C T 
D E L B E R T 
[8] Direct feedback: 
embedded prompt after 
coment delivery 
N O N O 
N O 
N O 
Y E S 
[3] Research: 
mentor help N O N O 
N O 
N O 
Y E S 
[7]Active Entry: 
vveblinks, glossary, mentor 
help 
N O N O 
N O ' 
N O 
Y E S 
[8]Reflective feedback: 
websurvey N O N O 
N O 
N O 
Y E S 
[8]Reflective feedback: 
desktop video conference 
interview 
N O N O N O N O Y E S 
5.5 Future Work 
This section of the report examines the current version of the D E L B E R T 
Tutorial System and proposes improvements in thèse areas: 
1. Immédiate software up-grades 
2. Overall System modifications 
1) Immediate software up-grades 
The programming modifications suggested for D E L B E R T 2.0 are to 
integrate new Javascript, add an initial orientation help system, modify the 
H T M L form web-survey and add an annotation window. 
Integrate new Javascript -
The current version of the D E L B E R T Tutorial system does not employ the 
use of Javascript tools explained in section 5.3 of this report. Thèse on-line, 
client-side tools will be integrated into the next version of the software 
based on individuai consultation of the subject expert by the L E D for the 
next case study. Although this web-based tutorial system takes a template 
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approach, it is recommended that an initial interview occur between the 
members of the web-based learning environment team. 
In the current version of D E L B E R T it is necessary for the student to use 
the browser R E L O A D or R E F R E S H button to refresh the cache memory 
of the computer after submitting data. This allows the student to see their 
submission on the H T M L page. A'Javascript R E L O A D button can be 
placed in the H T M L page to perform the same task that keeps the user 
action focused on the tutorial interface. 
A d d an initial orientation help system -
Based on the case study results IT novices face an initial learning difficulty 
with mastery of the tutorial system navigation. D E L B E R T 2.0 wil l use a 
Javascript system to guide the first-time user to a show-and-do animation. 
The help tutorial will create a virtual walk-through of the collaborative 
problem-solving protocol. This added feature is intended to replace the live 
induction seminar held for the Philosophy students in the case study from 
chapter 6 and based on the user manual in section 5.3 of this document. 
Modify the H T M L form web-survey -
The current web-survey form for the student to complete after the 
presentation of major content elements in the D E L B E R T Tutorial system is 
composed of an H T M L form-to-text file interface. The student is prompted 
to tick a radio button, drop down menu and fill in open text fields. The 
results are sent via the Microsoft FrontPage Web-Bot component to a text 
file located in the web server. A key word search engine (as found in the 
Edit / Find menu of most Microsoft products) can be used to tally the 
responses listed on the single text file. 
D E L B E R T 2.0 will be more client-side oriented. Javascript will replace the 
H T M L Web-Bot component forms. The structure of the question remains 
the same ( i.e. -"Was the content clearly presented?" ), but Javascript buttons 
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will send pre-formatted e-mails to specific subject-headed folders by using 
e-mail filters. 
Was; the content clearLy prescHted? 
Y K S IVO, Why? 
Y E S 
- Student 11) 
- Total su bini.ss ions 
W ü , W l i y ? 
- Open respondes 
- Student I II 
- Totul Submission» 
Figure 5.50 Future Work: e-mail system 
A d d an annotaüon window -
Section 4.5 for this report discussed the convergence of technology. The 
next version of the D E L B E R T Tutorial system will integrate two web 
technologies together; the web browser and the web editor. The browser 
128 
window is the interface in which the Student navigates through the content. 
A second browser window can be called up through the use of Javascript 
(see section 4.3). In this case the smaller window, layered on top of the main 
content window, is an H T M L editor. Notes can be typed, images can be 
fi$£f«t Didime -„NtbCdM":-HIHI53 
hau* . (Alu.//... ffi^ 
(2) 
New window 
(3) 
H T M L 
Editor 
AmiulüLiun fugt; 
Tbis iï artiBthj 
rrrwspr TTTMT. 
e dit ai ifütk a J * v à J ciipt 
Images can be inserte d 
ìli wuJL 
Figure 5.51 
Annotation window 
inserted, H T M L links can be activated and saved locally in annotated form. 
These notes can then be publicly displayed for peer review and 
collaboration by F T P (file transfer protocol) to a web or L A N (locai area 
network) server. 
1) Overall system modifications. 
The next phase of this research will improve on the methodology employed 
to alert the L E D / SE about the status of filtered e-mail. When a pre-
determined number set by the percentage of participants in the course) of e-
mails reach a specific-subject-action-folder (see figure 5.2) an alert box, 
possibly written in Javascript, prompts the L E D / SE to examine the 
messages. With the current system the L E D / SE must: a) open the e-mail 
software b) open the mail folder directory c) check the quantity of e-mails i n 
the 'subject-filtered* folder. This is then compared to the class enrolment to 
produce a percentage of responses in that area. For example, i f there were 
one hundred people enrolled in the lesson and two people (2%) reply: " N O 
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- the content is not clear", then an individual e-mail reply could suffice. If 
thirty people (30%) reply " N O " then an e-mail distribution list response 
would be in order. A major negative response of 50 or more people (50% or 
more) would bring about a change in the content in the tutorial or the 
presentation methodology of that material. 
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C H A P T E R 6: R E S E A R C H M E T H O D O L O G Y : C A S E S T U D Y 
ANALYSIS 
Objectives of the chapter — 
This chapter is broken into two parts; an explanation of the naturalistic 
(posteriori / inductive) research methodology employed and a criticai analysis 
of the pilot case studies conducted. The reader should, at the end of this 
section, be able to: 
• differentiate between scientific and naturalistic research methods. 
• cite examples of the principles (chapter 2) and protocols (chapter 3) 
illustrateti in the case study. 
• cite examples of the on-line tools (chapter 4) used to promote applied 
formative evaluation methods. 
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6.0 In Brief 
Mason (1996) states that the best method of getting feedback is through a 
combined/mixed approach, using open-ended and fixed response tools (i.e.-
l ikert scale and open essay) (chapter 3). Similarly, Biggs (1982) suggests a 
method for summative évaluation (section 3.5) using a combination of 
multiple choice, short answer and essay norm/criterion referenced tests. By 
adopting this procedure to research méthodologies both qualitative and 
quantitative data (see section 3.5) is produced. 
Rather than using a purely scientific (expérimental) model with a control 
group to produce quantitative results, this report also supports the use of a 
naturalistic methodology (Hein 1997). This is similar to the 
social/anthropological (iUurninative) approach for évaluation discussed in 
section 3.5. It is through the démonstration of the D E L B E R T Tutorial 
system and related principles/protocols in a variety of knowledge domains 
(subject matters) that this research methodology is supported. This 
perspective (an a posteriori position) is taken as opposed to solely using the 
traditional scientific method. 
The events leading up to the main pilot study are discussed in this chapter. 
Section 6.21 examines the Middlesex Research Society (MRS) [8.31] website. 
Examples of the COM3120 and 2100 module websites [8.32 & 8.33] 
demonstrate various features explained in section 6.22. A website produced 
for a (live) seminar on web-based learning environments for the Centre of 
Learning Development (CLD) [8.34] at Middlesex University is explored in 
section 6.23, while a similar mini-pilot [8.35] was done for the language 
camp, Embassy Study Tours, in section 6.24. 
The pre-pilot case study, the D E L B E R T IT Tutorial, was conducted with 
students from the School of Lifelong Learning and Education at Middlesex 
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university. Thèse students were training to become cerrified teachers in the 
U K . The results are examined in section 6.3 of this chapter. 
The D E L B E R T Philosophy tutorial was the main case study conducted on 
behalf of this research. Analysis on the data compiled from this examination 
is discussed in section 6.4. followed by a summary discussion in part 6.5 
which proposes two principal contributions to knowledge produced by this 
report; the S O F A (Student-centred On-line Formative Activity) principle 
and the D E L B E R T interim-Theory. 
6.1 Research Methodology 
Educational technology, illustrated in distance learning, is a mix of "art and 
science" (Stufflebeam and Webster 1980) (chapter 3). A s such, a cross-
disciplinary research methodology is needed to assess the D E L B E R T 
tutorial case study. According to Hein (1995), research théories can be 
formulated along two méthodologies; scientific (deductive) experiments and 
naturalistic/illuminative (inductive) approaches. The scientific-design looks 
at a situation as an experiment which needs to be broken into its component 
parts to be solved The naturalists (illurninative) view the situation to be 
studied as a complex, interconnected set of conditions that need to be 
comprehended and described, radier than overly analysed. Table 6.10 
polarises the attributes of the research méthodologies. 
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COMPARISON OF RESEARCH METHODS 
Feature Scientific mcthod Natur'^^^^^^^^^^ 
Data produced Quantitative Qualitative < ' ' 
Approach used Atomistic Holistic ^ - '. ; 
Perspective ". Objective Subjective, 
Setting Laboratory model Real-world case study • .: < 
Nature of study Hard Soft 
Results displäyed Confirmatory Explanatory • ;. 
Interpretation Peterministic _ t ' , Responsive 
Ànalysis type , Analytic ä- • [ Descriptive 
Logic type Deductive . J / Inducttve 
Research approach \ . A priori/ ~ j . A posteriori 
Content type De-contextualised Contextuâhsed 
Table 6.10 
Summary table: Research methods 
This comparison can be discussed by examining thèse reseatch éléments; 
goals, tasks, références, challenges, reliability / validity, subjectivity / 
objecdvity and outcomes. 
Goals: 
Research should begin with a clear and specific goal (Strauss 1990 et al.). 
This study approaches the problem with a set of research questions from 
Section 1.2: 
Research questions: 
Can Web-Constructivism and collaborative problem-solving protocols 
support a web-based tutorial system using applied formative évaluation 
méthodologies and on-line communication tools? 
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Can a set of principles be established to support an interim-theory 
(hypothesis) to guide the learning environment designer (LED) through the 
design process of a web-based learning environment? 
Tasks; 
The research task, taking the naturalist approach, seeks to find a way to 
describe the situation and interpret the data. Hence, a series of case studies 
to produce examinable interactions were created for this report. 
Reference: 
The data produced from these descriptions of the case studies should 
provide a narrative that is placed in context and illustrate emergent themes. 
The themes in this report are demonstrated through the principles, 
protocols (chapter 3) and theories (Section 6.5) developed in this research. 
Challenge: 
Unlike the scientist who looks to find the best method to measure and 
compare change, this report seeks to find the best method to record and 
describe the experience, or interpret the applied formative feedback of the 
participants. 
Reliability/ Validity: 
Verification is the basis of method employed by the bard sciences. 
Experiments are artificial constructs by the scientist to demonstrate their 
hypothesis in a controlled fashion that will allow the procedure to be 
replicated (Elton 1982). In an effort to establish a laboratory-type setting in 
the interest of increasing reliability, the scientist modifies the situation 
studied to such an extent that the results may need translation before they 
can be applied to practical, real-life situations (Hein 1997). For this reason 
the D E L B E R T Tutorial case study takes an applied formative approach to 
its research methodology. To demonstrate the validity of this research it 
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:should be possible fot anyone to replicate the Imming sheli templates 
produced using the principles and protocols developed in this report 
(chapter 3). 
This study uses an a posteriori (inductive) approach that goes from the 
effects (instances of use - i.e. the D E L B E R T case studies) to the causes (the 
principles and protocols to create thèse case studies) that ultirnately 
produced the D E L B E R T (Digital Environment Learning-Based Evaluation 
Response Theory) mterim-Theory and the S O F A (Student-centred On-line 
Formative Activity) principle (Section 6.6). 
Subjectivity and Objectivity: 
Through the applied formative évaluation methods discussed in chapter 3 
both subjective and objective data are processed and examined. The 
scientific-design methodology attempts to objectify (detach) the researcher 
from the topic. The way in which problems are framed, the methods used, 
and the manner in which reports are written are ali intended to render the 
work independent of the perspectives, idiosyncrasies, beliefs or préjudice of 
the scientist conducting the experiment. It is hoped that anyone with similar 
training, given the same situation, could repeat the research protocol, 
observe the same phenomena and reach the same conclusions (Hein 1997). 
This research shares this hope, but not the scientific-design methodology as 
a whole. 
This report supports the naturalist model of accepting the researcher's 
embedded participation and attempts to capitalise on the researcher's own 
expérience and expertise. The on-line tools (chapter 4) used to prompt 
students for feedback dynamically involve the L E D / S E in the research 
process. 
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The analytic methods favoured by this approach and used in this study are; 
developing catégories that émerge from feedback (figure 4.2), develop 
taxonomies (chapter 7) and produce summary narrative descriptions 
(Sections 6.3 and 6.4). AU of thèse methods require an active, cognitive 
input from the researcher, which once again, supports the principles of 
Constructivism (chapter 2), the backbone of this report. 
It is the ability to argue about feedback that is one of the great advantages of 
any research or évaluation activity involving humans (Hein 1997). Using the 
feedback can produce changes in the tutorial system that will provide insight 
into understanding the meaning behind the student's comments (Figure 
3.11). Although the feedback is subjective, in the sensé that it is submitted 
by individual students (not as a group consensus - except in pre-pilot studies 
[8.34] and [8.35]) it is reliable and valid. 
Outcomes: 
This report produces outcomes that are valid for both scientific and 
naturalistic research methods. Scientific-design approaches are intended to 
demonstrate casual connections, to conûrm that "factor A " necessarily 
causes "outcome B " (Hein 1997). This is discussed in chapter 7 of this 
report with the Error Elimination Approach to évaluation. Hard, 
quantitative statistics are also produced from on-line tools (chapter 4) in the 
form of e-mail surveys. Javascript (section 4.3 - example 8) can, in fact, 
graphically illustrate thèse statistics. 
Summary: 
The naturalistic methods of this research are not intended to make a 
contribution to one overriding, generalised explanatory scheme, but to 
probe in-depth the meaning of the particular situation being studied, as a 
contribution to a larger, gênerai understanding. It is this perspective from 
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which this research makes a pétition towards a contribution to knowledge in 
the area of educational technology. 
6.2 Events Leading to D E L B E R T 
The purpose of the case studies is to illustrate the principies and protocols 
described in earlier chapters. These studies provide data for the learning 
environment designer (LED) to modify the applied formative évaluation 
methods (chapter 3) established in this research. 
The following events are examples of related mini or pre-pilot case studies 
conducted in relation to this overall research. They are: The Middlesex 
Research Society (MRS) [8.31] website, the COM3120 [8.32] and COM2100 
[8.33] educational multimedia sites, the Centre for Leajning Development / 
Electronic Learning Forum ( C L D / E L F ) présentation site [8.34] and the 
Embassy Study Tours Camp [8.35] case study. These are not presented in 
chronological order, but in progressively increased use of on-line tools 
combined in full for the pre-pilot (the D E L B E R T IT tutorial for Education 
stridents [8.37]) and full pilot study (the D E L B E R T Philosophy tutorial 
[8.36]).. 
6.21 The (MRS) Middlesex Research Society Web site 
This early attempt at producing a website had two goals: create an on-line 
collaborative environment for all researchers across Middlesex University . 
and create an e-mail H T M L témplate aUowing new M R S members to easily 
produce a webpage. The éléments developed in this site for collaboration 
were: 
• M R S members Usted by school, surname index and/or search engine 
• Each member had a place on the web for personal détails and research 
pubUcations for peer/expert review 
• A n events page to display results of group activity (i.e. - [ M U C O R T ] 
Middlesex University Conference O n Research and Technology) 
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The other key feature developed for this site addressed the need to have a 
simple methodology for new members to post a web page. Since most new 
members were IT novices, but had e-mail accounts as students of the 
university, an e-mail H T M L témplate was created. When a new student 
joined MRS they were sent an e-mail which had a "fill-in-your-details" 
H T M L témplate page (Appendix C). New members simply had to delete 
some text and reply with their own détails. This e-maü was then copied into 
a simple text editor (NotePad) and saved as an H T M L document. It was 
then FTP'ed (file transfer protocol) into the university server. A t that dme, 
the Alpha server only supported text and still graphies as highlighted by the 
Middlesex University World Wide Web Guidelines - Central Pages Version 
2.0 14/5/96. A comparative set of guidelines are seen in the Multimedia 
Development Guidelines for the Natural History Museum, Issue 3 - 6/2/96. 
Summary: 
Less than 25% of the new members replied for a web page. Although the 
introductory e-mail (Appendix C) included a how-to section, the feedback 
gained from informal interviews stateti that: "The H T M L tags were a bit too 
much and confusing...(for the IT novice)." A paper version of this user 
manual was produced which had the sections to be deleted and replaced 
with new data highlighted in B O L D I T A L I C font. Follow-up interviews 
indicated that this was helpful. Follow-up research was not condueted due 
to changes in the university administrative structure. 
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Case Study Summary Table 
Purpose of study: 1. Create web-based collaborative 
environment 
2. Develop e-mail system for 
delivering H T M L templates 
Methodology: Informai debriefing, focus groups 
Result: [ h t t p ://www.mdx.ac.uk/www/re 
searchswoc/mrshome.htm] 
M R S orientation user manual was 
produced. Minor participation from 
M R S membership. 
Table 6.21 Case study summary 
6.22 Educational Multimedia Classes (COM3120 and COM2100) 
Düring the second term of the 1997/98 académie year two websites were 
produced on the webserver developed for this research 
(http://skip.mdx.acuk/). Microsoft FrontPage was selected as the software 
to produce this webserver for several reasons. First, it was strong in the 
composing collaborative discussion groups. Secondly, FrontPage was 
known to be a robust webserver for the Dell60 Pentium processor, using a 
Windows95 operating system, which was available for the study. Both of 
thèse features were necessary for the development of the software towards 
the final system. One of thèse features, Guestbook technology, was included 
in the Educational Multimedia site (Appendix G) . This H T M L form allowed 
the Student to enter text into the field on the H T M L page and submit it to 
the same page for public viewing (see chapter 4.2). 
Summary: 
Only twenty percent of the sample group (seminar group D) actively 
participated. Informai post-course group interviews were conducted to 
assess student's views of the website. It was concluded that because the use 
of the website was not built into the marking scheme of the course and 
participation was not mandatory, regulär participation was not necessary. 
Future work in this area should be included as part of the module syllabus 
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with a point value assignée! for participation. This will ensure a higher 
percentage of active participation. 
Cu s e S tu ci v Sam mu IT Table 
Purpose of study: 1. Test runctionality of guestbook 
forms for supporting collaborarion 
2. Investigate pónciples and 
protocols in small scale setting 
Methodology: • Examination of guestbook 
entries 
• Debnefing interviews 
Resuit: [h t tp : / / s k i p . m d x . a c . u k / t e a c h 
ing/)COM2100.hmi,COM3120.htrn 
— Minimal yet robust use of H T M L 
forms in a collaborative setting 
Table 6.22 Case study summary 
6.23 Centre forLearning Development (CLD)présentation / 
workshop website: 
The Guestbook form technology used in the COM3120 and COM2100 
website demonstrated the power of a collaborative web-based environment. 
The problem, as with most open-chat forums or discussion groups, was that 
there was no real structure guiding the learning process. This "discovery" 
approach (chapter 2) is a student-centred teaching strategy that empowers 
the participant to direct their own learning process (Papert 1988). A 
variation of this strategy is demonstrated on the electronic learning forum 
(ELF) website (Appendix F). 
The seminar was broken into two parts. First, a PowerPoint lecture was 
conducted on the principles and protocols discussed in this research 
(chapter 3) which were converted to H T M L pages with sound (as .wav) files 
embedded into the background. The student cUcks on a button to play the 
speech associated with the scrolling Javascript text at the bottom of the 
web browser. 
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vaktaèfa sxmrw ofififormaiion,.. 
Pirs: Prsvio-jf ITez; Last ladsx HJoms Te;-a: 
\,rOICE: ^çSLde 2 of Pic as c e-mail any qncstiqiis or comment 
£ M f e VOI ŒiPutto.v N O ^ 
TScrolling Javascript text of audio 
Figure 6.230 Example -PPT slide 
The second part of the seminar was a hands-on Constructivist approach (see 
chapter 2). The sample group of seminar participants were over forty 
Middlesex University employées interested in web-based learning (87 on the 
e-mail list). Académie and technical staff were represented from several 
schools and campuses throughout the university. There was also a wide 
range of IT expérience within the sampling as well. The workshop was 
broken into two parts. 
Pari 1: 
First, groups of five or less (with rriixed IT expérience) were formed around 
each computer in the lab. Next, the participants were presented with the 
seminar protocol developed in this research (chapter 3). Then, the groups 
were introduced to the workshop start problem pictured in figure 6.332. 
The groups were given ten minutes to form a consensus tòwards a solution. 
They verbally argued their points with enthusiasm. 
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Question: 
Does the water level go up, down, or stay 
the same? 
Background: M 
A person is standing in a small boat 2 
meters long by one meter deep by one 
meter wide. He throws the 15 cm cube of 
metal into the swimming pool. Does the 
water level of the pool change? Discuss. 
Figure 6.231 
Start Problem of the protocol 
Part 2: 
The goal for this phase of the workshop was to recreate the mini-seminar 
which occurred around each monitor in a live discussion digitally over the 
web. Groups created nick names (an alias) for a continued on-line debate. 
This web-based problem-solving seminar condnued for another ten minutes 
with strong interest. 
Summary: 
Informai interviews and a paper questionnaire produced strong positive 
results. Participants feit the démonstration illustrateti the principles and 
prótocols discussed in the first part lecture (from chapter 3) and produced 
an effective on-line seminar debate. There were no hits to the on-line 
version of the paper questionnaire. 
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Case Study Summarv Table 
Purpose of study: 1. Test System runctionality 
2. Test small version of D E L B E R T 
Tutorial system with no applicd 
formative évaluation methods 
Methodology: • Post interviews 
• Web-survey 
Result: The software worked well with the 
number of users, positive feedback 
from interviews, no web-survey 
response. Positive illustration of 
principles and protocols. 
Table 6.23 Case Study Summary 
6.24 Embassy Study Camp 
The hands-on phase of the C L D / E L F workshop was presented to the 
students attending the Embassy Study Tours camp. Eighty students enrolled 
in a summer camp for English as a foreign language repeated the mini-
D E L B E R T study using the same start problem (Figure 6.331 above). The 
students were maie and female teenagers from mixed European countries 
(Italy, France, Poland and Spain). IT literacy varied from novice to 
experienced. The same protocol was followed as in the C L D / E L F study. 
Summary: 
Despite the fact that the students did not have strong English skills the 
same results were reached with this study. Informal interviews were 
conducted at the conclusion. The students gave positive feedback about 
their expérience. 
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Case Study Sunmmrv Table 
Purpose öf study: 1. Test system functionality 
2. Test small version- of D E L B E R T 
Tutorial system. " with no ' applied 
formative évaluation methods 
Methodology: Debriefing focus groups : 
Result: System crash: too-many hits in too 
short a rime for the P C server used.: ' 
Strong illustration of oral and on-
line . v • collaboration-
principles/protocols > : 
Table 6.24 Case study summary 
6.3 The D E L B E R T IT Tutorial Pre-Case Study 
This discussion of the D E L B E R T IT Tutorial Pre-Case Study is broken into 
three sections; case study goals, case study tnethodology and summary 
discussion. 
6.3.1 Case Study Goals: 
The purpose of this pre-pilot study was two-fold. First, from the technical 
side, it was a debugging session. The intent was to discover any problems 
with the H T M L pages such as images not loading and/or slow download 
speed. Second, from the H C l (Human Computer Interaction) perspective, 
produce évidence of usability by surveying the student's global impression 
of the system. It was decided due to urne restreints not to test all of the 
features of the system. The Active Glossary, Weblinks and Mentor Help 
features (see chapter 5) were not examined. 
This case study was also intended to validate the principles and protocols 
developed through this research. The seminar problem-solving protocol 
(chapter 3) begins with a start problem. 
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ieapabiùt}2 
Steps: 
1) Conduct a web search using various key wotds and methods. 
(i.e. - Keywords: éducation, U K , teacher training, IT, etc. 
E-mail Contacts: List individuáis you bave contacted that may be helpful 
with this problem from government agencies, universities, school Systems, 
etc.) 
2) Bookmark the websites 
3) Compare the sites and evalúate their strengths and weaknesses from an 
educational perspective as it relates to your needs as a teacher. 
4) Establish a criteria based on this research for an effective 
educational website. 
5) Produce a ranking of the sites (i.e.- best to worst) and justify your 
choice. 
Table 6.30 IT start problem 
6.3.2 Case Study Methodology 
The study was conducted on 28 January 1998 from 11:00 am to 1:00 p.m. at 
the Trent Park Campus of Middlesex University in London, England. The 
web server (Dell60 Pentium) was located at the Bounds Green campus and 
linked via the SuperJANET local area network (LAN) . The Trent Park P C 
lab (room B8) was equipped with 100 M H z Pentium processors. The 
university network is Novell 4.0 running off a Windows 3.11 operating 
System. The two-hour session was video taped with the participants 
knowledge. The following discussion is a resuit of reviewing this analogue 
tape. The test subjects were two adult women from the School of Lifelong 
Learning and Education (year three) at Middlesex University who were 
preparing to become certified teachers in the U . K . Their IT (information 
technology) expérience was at an intermediate level. 
The study began with an introductory orientation which was broken into 
two segments. The first part was an (off-line) O H P (over head projector) 
présentation. The second part was an on-line walk-through of the 
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• D E L B E R T Tutorial system. 
Part 1: Off-line Lecture -
The introductory lecture consisted of three main parts; the web site map, 
the seminar problem-solving protocol and the explanation of on-line tools. 
To get an overview of the navigation strategy, the site map from the 
D E L B E R T Help system was used to show the various H T M L pages and 
their functìons in comparison to the whole system. A n explanation of the 
problem-solving protocol (chapter 3) proposed by this research was 
detailed. This was compared with the site map to aid navigation orientation. 
Finally, a description and explanation of the on-line tools, e-mail (section 
4.2) and H T M L forms (section 4.3), was given using screen grabs converted 
to O H P slides. After reviewing the video tape of this part of the 
présentation it is suggested that an animated help system (section 7.2) be 
added to the D E L B E R T Tutorial system help file. 
Part 2: The On-line Présentation -
The on-line portion of the présentation reinforced the first part. The two 
topics discussed were D E L B E R T user stratégies and Navigation Tools in 
the D E L B E R T Tutorial system. The D E L B E R T (first-time) user stratégies 
recommended to maximise the educational value of the environment are: 
• set the Home button on the browser to the D E L B E R T U R L (uniform 
resource locator - Internet address) 
• use the bookmark feature 
• use the N E X T P A G E = > link at the bottom of each page. 
Throughout the tutorial help icons, such as figure 6.42, warned the student 
that important material followed. Instructions were given to the students to 
set the browser Home button to the D E L B E R T Internet address to be 
used as a "return-to-home" aid when they feit lost. Alternatively they were 
shown the book marking feature in Netscape, and use the browser B A C K 
button. 
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The N E X T P A G E => link 
at the bottom of each 
H T M L page was not in the 
Figure 6.30 . . . 
Helpicon originai design. Since the 
D E L B E R T Tutorial system 
implements a non-linear 
teaching strategy a linear navigation device was not considered. However, 
pre-pilot focus groups suggested the need for a simple method to guide the 
novice user through the problem-solving protocol. Once the student is 
accustomed to the system they can navigate freely (i.e. start problem <=> 
weblinks <=> first solution...) which is a recommended usability heuristic 
(Kilby [8.41]). 
The navigation tools for the system were also discussed. Internai navigation 
is the movement that occurs from one H T M L file to another within the 
[http://skip.mdx.ac.uk/DELBERT/] web server directory structure, while 
conversely, external links are U R L s that reside on a différent server. It is 
important for the user to realise when they have left the tutorial and have 
entered the Internet. This is discussed in detail in chapter 5 of this report. 
Düring this pre-pilot study external links were searched and explored, 
however, because of the two hour time restraint news groups were not used. 
6.3.3 Video Transcript Summary 
Appendix D contains the annotation from the second hour of the session. 
Students actively used the system and spoke to each other. The intent of the 
full study is to replace this live chat with on-line text correspondence and 
video conférence text chat. This will then illustrate the on-line formative 
protocols that this research is putting forth as a contribution to the area of 
educational technology. 
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There were two main threads to the discourse; technical problems and 
usability concerns. The technical issues were rninimal. A bad link was 
discovered in the body of the text but could be by-passed using the menu. A 
Javascript alert box came up but did not hinder the delivery of the content. 
One item was established as a major concern. The university network ran 
very slowly which caused W W W . searches done with conventional search 
engines (i.e. - Yahoo, Alta Vista, etc.) to be impractical at times. Students 
felt the download speed of the tutorial files to be acceptable. 
Usability issues came from the student's inexpérience with the system and 
an unfamiliarity with using a browser on the internet. One concern worth 
nodng was a request for an annotation feature. The ability to have on-line 
note taking was seen as désirable. 
Finally, it is felt, that this dialogue would be a useful élément to the system 
help feature. The addition of a F . A . . Q . (frequently asked question) page is 
recommendation for the next version of the D E L B E R T Tutorial system. 
6.3.4 Summary 
The following conclusions from this pre-pilot study can be grouped into 
two areas; adaptations to the case study methodology and adaptations to the 
software for the tutorial system. The initial goals of getting usability 
feedback was successful (Appendix D). Based on an informai interview at 
the end of the pre-pilot study, the students felt they understood and 
correctly used the tutorial's protocols and prinaples. The following points 
are suggested adaptations to the case study methodology' based on the 
comments of'the participants in the debriefing interview: 
• There was not enough rime to fully use (test) the system, therefore, a 
proper study conducted over a full term is needed. 
• The initial orientation to using the system was complex. A set of 
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prerequisites (i.e. - netskills, IT skills, etc.) would be suggested by adding 
links to on-line tutorials which would aid in the mdoctrinarion process. 
• Take steps to prevent system stratégies ftom becoming obsolete (i.e. 
- written for Netscape 3.0, while 4.0 is the current default browser 
at the university). 
• Use the post-course e-mail survey in the full case study. 
The main adaptations to the software for the D E L B E R T IT Tutorial system 
involve adding Javascript (section 5.3). The annotation window Javascript 
(chapter 5) allows the student to take notes in the Netscape H T M L editor. 
This can be saved locally or publicly on the network or FTP'ed (file transfer 
protocol) to the webserver. Inserting a link in the main menu bar for 
opening a new browser window (customised to stay on top), written in 
Javascript (section 4.3), would allow the student to have easy access to the 
start problem at any lime in the tutorial. Currendy it takes several clicks to 
return to the specific spot on the Start Problem H T M L page. 
A Javascript Reload button placed direcdy on the H T M L page would be 
more effective and easier to use than clicking on the browser menu bar. 
This will help the students see their new submissions. The D E L B E R T 
Tutorial pre-püot case study was a worthwhile step leading towards the next 
section of this report, the D E L B E R T Philosophy case study. 
Case Study Summary Table 
Purpose of study: 1. Debug Software 
2. Get limited usage feedback 
Methodology: Solve an IT in Education Problem: 
video tape Session for analysis 
debriefing focus group 
Result: H C l problems were identified and 
corrected. Limited principles and 
protocols were positively tested. 
Table 6.340 IT Pilo! Case Study Summary 
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6.4 The D E L B E R T Philosophy Tutorial Case Study 
This discussion will follow the same structure as the pre-pilot D E L B E R T 
IT Tutorial case study. First, the goals of the study will be addressed in 
section 6.41. Next, the methodology will be examined in section 6.42 and, 
finally, the summary discussion will be in section 6.53. 
6.4.1 Goals of the D E L B E R T Philosophy Case Study 
There were two threads to this case study; the School of Philosophy and the 
educational technology perspective. Dr. Jeff Mason [8.51], lecturer for the 
Philosophy 1500 course which supplied the subjects, was interested in the 
D E L B E R T Tutorial system as an on-line writing tool by comparing the 
results of the participants using the tutorial to those students not using the 
system to solve the start problem (Figure 6.410) (the first essay assignment 
on Sartre for the course). Although interesting from the educational side, it 
is not the focus of this report and is not discussed. 
lïssay Assignment: . 
] Write anessay an thefoUaw'mg topic approximatif 1,200 fvords long: Essay 7ì)pic: Critìcally discuss Sartre's 
: centrai daim in Existentialism and Humanism that "there is at least one beingwhose existence cornes hefore its * 
I essence." 
Figure 6.410 Philosophy Pilot Study 
Start problem 
The educational technology goals were concerned with vérification of the 
principles and protocols developed in this research to design and use the 
D E L B E R T Tutorial system (section 6.2). A sub-goal was to test the tutorial 
software and video conferencing equipment. 
The educational technology goals could be further specified as technical and 
educational. The technical goals were that; (a) The software would 
successfully and consistendy function from différent operating Systems. 
(Middlesex University uses a Novell 4.0 network over the SuperJANET 
151 
L A N (local area network) supporting Windows 3.1 for the students and 
most staff using PC's (with some Windows95 and WindowsNT staff users 
as well), Mac and Unix O.S. (operating Systems) were also used but in the 
minority. This study focused on PC's alone, (b) The software would be 
usable from various internet browsers. (Netscape Navigator 3.0 and 
Communicator 4.0 were the default. The software was .also successfuUy 
tested on Microsoft Explorer 4.0, Mosaic and the text-only browser Lynx) 
(c) The on-line feedback tools; e-mail, H T M L forms and video conferencing 
would successfuUy fonction. 
The educational goals for the case study specified that; (a) students would 
understand the protocol used in the tutorial system (chapter 3). (b) students 
would utiUse the méthodologies set for the oh-Une communication tools 
(chapter 3). (c) Students would use the web-based resources available 
through the system (i.e. - internal and external links as discusseti in the 
transcript answers #5 and #8 in the pre-pilot study), (d) Students would use 
on-line communication tools to contact each other, the subject expert (Dr. 
Mason) and the L E D (learning environment designer: Anthony "Skip" 
Basiel). It is worth noting that assessment of measurable learning outcomes 
(summative assessment) was not a goal of this study. The reason for this is 
due to urne constraints for the case study. In addition, this research supports 
a peer review form of assessment to measure the différence from the start 
essay to the last essay submission as a means of gauging Student 
improvement. 
6.4.2 Research Methodology 
This section of the report will ; provide background information on the 
sample group, provide a technical background description and supply a 
summary analysis of the data coUected. 
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Sample Group: 
The sample group was comprised of five students entering essays (Appendix 
E). There were three males and two females that were second year 
Middlesex University students enrolled in the Phill500 course. Their 
computer expérience was at a novice level. 
This sample group was chosen because Dr. Mason had expressed an interest 
in this research after being contacted by e-mail about the D E L B E R T 
software prototype. After several meetings it'was decided that the second 
term of the 1997/98 académie year offered an opportunity to test the 
software and protocol system on the Phill500 students. A short 
présentation was made at the first day of class to generate a list of 
participants. A n e-mail distribution list was created to keep students 
informed about the study. The sample group was further narrowed by those 
student's choosing to study Sartre over another philosopher to write their 
second essay assignment for the term. (Dr. Mason was contacted by 
students not choosing Sartre for their assignment expressing disappointment 
in not having the opportunity to use the D E L B E R T Tutorial system for 
their coursework.) Students choosing to do their second PhillSOO essay on 
Sartre were invited to a hands-on orientation lab seminar. This one-hour 
training session was repeated for three weeks after each philosophy lecture. 
Technical Background: 
The three on-line tools used to gather feedback data were e-mail, H T M L 
forms and video conferencing. E-mail could be accessed via Netscape 
Communicator and the Alpha server mail by students or Pegasus mail for 
the staff. H T M L forms retrieved data via Web-Bots in the FrontPage server 
[http://skip.mdx.ac.uk] that was created for this research. The data would 
then be placed onto an H T M L page or text file within the server. Video 
conferencing was conducted over the Novell 4.0 network using the 
university L A N via Superjanet. The server's permanent I .P . number for 
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video conferencing is: 158.94.59.179 . The software used was CU-seeme 1.0 
(black and white video). The hardware was a desktop Connectix camera. It 
was decided to not use an I S D N connection due to cost. It was also hoped 
to avoid restrictions for future studies for software and hardware 
compatibility. A more detailed analysis of the on-line tools is in chapter 4 of 
this report. 
Installation of the video conferencing hardware and software was conducted 
at the Tottenham Campus. The original pian was to do the on-line 
interviews between the L E D (at the Bounds Green campus) and individuai 
students in Dr. Mason's office in Tottenham. However, the hardware would 
not run on the Windows 3.1 network operating system (contrary to what 
was written in the Connectix user manual). A fixed IP (internet protocol) 
number was also required for the P C which had to be arranged through the 
university network technicians. The video conférence camera and software 
was moved to an office next to the Tottenham computer reception area. 
William Prescott [8.52], a computer technician, had a P C running 
Windows95 which was available for the video conférence interviews. A 
temporary account was estabtish for the study: V i d e o l , password: skip . 
Summary Analysis of Feedback; 
The following summary of the data from the files in table 6.5 describes the 
feedback from participants in the study. This is in keeping with the 
Naturalistic research methodology discussed in the beginning of this chapter 
(section 6.1). The data was produced from on-line tools and no live surveys 
or interviews (as in the pre-pilot study). This analysis follows the suggested 
seminar protocols (chapter3) to work from the start problem to submission 
of the second draft essay. Since the number of responses is low, quantitative 
statistics produced in this case study was small. The full study will yield hard 
data from the web-survey tools. 
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Start Problem -
When prompted to give a Y E S / N O response on the clarity of the 
assignment only one (Remote Name:158.94.181.106) of the four students 
(25%) indicated that the start problem was unclear. A l l of the students 
(100%) responding indicated that the background information was 
understandable. Only Remote Name: 158.94.180.105 submitted a comment 
in the open text field reply. 
First and Second Draft Submissions -
First draft essays can be read in Appendix E . The following table 
6.420 summarises essay submission data. 
S T U D E N T N A M E I - M A E @ m d x a c . n k Ist Essay. T I M E / D A T E ;J2nd Essay: Ï T M E / D A T E 
Kriüa Stevens KS139 13:15/ 12-04-98 ¡ 1 4 : 5 7 / 1 2 - 0 5 - 9 8 
'Meiame Harper MH214 15:21/27-04-98 ; 15:39/12-05-92 
^JacobKaiwsb JK130 23:32/28-04-98 \ 11:06/ 12-05-98 
^Wkolm Raymond MR168 no entry 14:55/01-05-98 
B K e r r @ A 0 L . c o m floentry ) 15:59/09-05-98 
Table 6.420 
Philosophy Pilot Study: participants 
Sample Essay Survey Response -
The web-survey for the Sample Essay produced two responses, both 
expressed the sample essay and background content as being clear. N o open 
responses were submitted. 
Filtered E-mail Help -
A single request for help with the system was posted to the filtered e-maü 
help system from M A L C O L M R A Y M O N D <MR168@mdx.ac.uk>. His 
query about not being able to see his submitted essay was easily solved by 
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remmding him to use the browser R E L O A D button. A reply message 
(section 6.63) was sent personally by e-mail and posted to the H T M L page: 
Upon examining the page it was found that Malcolm's essay was posted 
twice which conflrms the problem was not reloading the H T M L page. 
Post-course E-mail Survey -
The sole post-course reply (section 6.53) from K R I S T A S T E V E N S 
<KSl39@mdx.ac.uk> supports the observations made upon scarining the 
tutorial pages. The student's expérience of using the system, although useful, 
did not take full advantage of the web resources available. This could have 
been due to several factors; rime constraints, inexpérience with using the 
web and the fact that it was not a required part of the assignment for marks. 
Video Conférence Interview -
It was hoped that the video conférence interview (section 6.53) would 
support the findings from the e-mail survey and fili in the gaps of any 
information missed. The session was conducted on 18 May 1998 from 1 -2 
p.m., and 26 May noon -2pm between Bounds Green and Tottenham 
campuses. Pre-set interview questions were cut-and-pasted into the 
synchronous text chat window in the CU-seeme software and saved as text 
files (which can be done automatically with the enhanced version 3.0 of C U -
seeme). Video windows were simultaneously runrùng with the text chat 
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Ei,:!" C ànyou/s e eme .OK?. 
Eihâveja^ fe qiiick que stiôrï, {are: y o.u Tjé'ady ?5 
sample e s s ay?; E riot,why ?; 
Whatintefriettoôls did. yoûuse to research your ess^l:Se^r^:éTi^nés 
Newsgroups; E-mail-an expert, orsometh^ else^ff 
Did.you^  
(i;e.:- Ânëwwèb;link)ITnot.why? 
Didyoû reâd ptKer'^  
Did1 y ou c ontact other author s ' ab out their e s s ay s ? If not why ? 
Didyou:contacMefc^ 
Table 6.421 
Video Conférence Interview 
box during the interview. Five students participated; William Kerr, Jake 
Kalinski, Krista Stevens, T o m Berwick and Christian Roberts. Table 8.621 
below contains the set of questions that were used for the interview. This 
was a semi-structured interview style. They were set by a meeting with Jeff 
Mason. Ideally they should be set from the results of a focus group meeting 
(off on-line) with actual students and subject experts. 
The same conclusions are drawn from this formative évaluation as reached 
by the e-mail survey. (Post-course E-mail Survey results above). 
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D E L B E R T Active Entry Pages Submissions -
There were no submissions to Weblinks / Glossary or Mentor Help active 
entry pages for this case study. 
E-mail Feedback from the Internet -
Section 6.63 contains samples of e-mail replies sent out at random over 
the three year period of this research requesting feedback on the research 
and the tutorial system software. In summary, it was feit by Dr. Mason, and 
others, that the project has merit and should continue development. There 
was a consensus that the topic did address a gap in current web-based 
learning environments. 
Plagiarism is a concern for assignment assessment. This system forces the 
Student to re-write the essay at least one urne. Plagiarism would be more 
apparent in the second draft if a dramatically différent writing style were 
used. . 
6.4.3 Summary Observations 
General -
As with the pre-pilot study an orientation session was needed due to the 
novice IT expérience of the participants. Live tlrst-time-user sessions could 
be replaced if participants had a set of prerequisites to use the system. A n 
on-line animated show-and-do help file is recommended (chapter 7) for the 
next version of the software. Adding a link to a fiat list of participant e-mails 
which uses the F I N D search engine of the browser is suggested for the next 
case study. 
The school of Social Science has accepted a proposai by Dr . Mason to run a 
püot distance learning Philosophy course via e-mail. The acceptance of this 
project proposai was built upon the success of this pilot study. Dr. Mason 
has requested further development and refinement of this research. This 
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type of support suggests that the research should continue further to a full 
case study project. 
Technical -
The initial goals for the software were met in this case study. Any difficulties 
encountered were in areas such as problems with the university network, 
slow logins, etc. Javascript is recommended (chapter 4) as an addition for 
the next case study. 
Educational -
The validation for functional use of the web-based principles and protocols 
developed by this research was achieved in the case study. Students were 
able to successfully use the on-line tools, protocols and méthodologies 
proposed in this research to communicate with the subject expert and L E D 
to produce applied formative évaluation feedback. It was feit, however, that 
the students did not fully utilise all of the features and resources available in 
the D E L B E R T Tutorial system. This was determined by examining the 
printouts of the tutorial screens (section 6.53). Several active entry pages had 
no submissions entered. 
Final Recommendation -
A full case study is needed to examine the Active Entry Page feature of the 
tutorial system. A larger sample group would more fully test the e-mail 
filtering system. The study would need to be conducted over at least two 
terms to test the Mentor Help feature. 
6.5 Summary Discussion 
This summary discussion contributes two key éléments to research in the 
area of educational technology in the web-based environment: 
1. The S O F A Principle 
2. The D E L B E R T interim-Theory (hypothesis) 
159 
1) The SOFA Principle -
The S O F A (Student-centred On-line Formative Activity) principle ties 
together the key éléments needed to create a web-based, collaborative, 
problem-solving seminar environment. Thìsprinciple is intended to serve as a 
guideline for the L E D (learning environment designer) in creating such a 
learning system or shell. The following protocols are developed as part of the 
heuristics of this research: 
Student-centred: 
This approach shifts the focus of the design to the needs of the Student, not 
the teacher. It is therefore important that communication pathways are two-
way betweèn the participants / stake holders. 
On-line: 
This principle is developed for a distance learning environment. Since on-
line technology is constandy changing it is important not to limit the design 
process to any one programming language, operating system, software 
application or hardware peripheral (chapter 4). The world wide web was 
chosen since it best fits this description at the rime of this writing, but is i n 
no way limited to this technology. 
Formative: 
Applied formative évaluation methodology (chapter 3) is a focal issue of this 
report. This iterative communication process is a main component to the 
D E L B E R T interim-Theory discussed next. The L E D must pian, in advance, 
for this effective use of this protocol. 
Activity: 
This élément bonds the research to Web-Constructivism (chapter 2). It is 
the Virtual act of doing through collaboration and arguementation which 
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must be built into the design process. Clever instructional design forces the 
user to roll and tumble an idea in their rnind, an effective method of mental 
interaction not requiring an oral or motor response (Kilby 1998). 
2) The D E L B E R T mterim-Theory: 
The Digital Environment Learning-Based Evaluation Response Theory 
states: 
Upon the Implementation of the SOFA Principle a web-based, 
problem-solving seminar environment will support collaboration and 
argumentation through the use of applied formative évaluation 
méthodologies. 
Figure 6.6 illustrâtes a fundamental epistemology applied by this research. This 
is an a posteriori (inductive) approach to implementing the D E L B E R T 
interim-Theory. 
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learning 'shell' 
Figure 6.50 
The D E L B E R T interim-Theory 
This interim-theory was built by developing and adapting real-world théories, 
principles and protocols to a web-based setting. The design process began 
with a simple set of instructions that established a rule. The best of thèse 
rules were then adapted to form guidelines. Thèse guidelines of the process 
occurring within the tutorial System evolved into principles. A system of 
rules to help connect tutorial participants was needed for the exchange of 
information. This information exchange helped towards the participants 
construction of knowledge and new expérience through collaboration and 
arguementation. The D E L B E R T interim-theory was the resuit of the 
application of this design process (figure 6.50). The following table 
summarises the purpose, research methodology and results of the pilot 
study: 
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Case Study Summary Table 
Purpose of study: 1. Illustrate principles and 
protocols of this research. 
2. Test use of applied formative 
evaluation methods 
3. Test system for functionalky 
Methodology: 1. Inductive research methods 
2. Analysis of data gained through 
applied formative evaluation 
methods and on-line tools 
Result: 1. System was robust and reliable 
2. Principles and protocols were 
supported by data 
3. Applied formative evaluation 
methods were supported in a 
limited fashion. A full study 
using a larger sample group over 
a longer time is needed. 
Table 6.50 Philosophy Pilot Study 
Summary 
Criticai analysis of research methods: 
This study uses -an inductive research methodology. That is to say, an a 
posteriori approach is used in examining an instance or example (the 
D E L B E R T Tutorial system software used in the pilot case studies) to support 
the principles and protocols produced to create the application. In this way 
the example of the system is presented to the students and an analysis of their 
interaction is made. 
The narrative of this- report, however, does not take this de-constructive 
approach. Instead, it builds to the case study by, first, introducing the learning 
theory, next, defining the protocol and, lastly, illustrating its use through 
applied formative evaluation methodologies with adapted telecommunication 
tools. 
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Table 6.51 Criticai analysis of rescarch methods 
STAGES O F T H E 
R E S E A R C H 
M E T H O D S 
RESEARCH 
STRENGTHS 
RESEARCH 
WEAKNESSES 
[1] Purpose of pilot 
studies: 
Test the ninctionality 
of applied formative 
évaluation methods 
for a web-based : 
learning environment 
The testing of 
fiinctionality yiclds 
data fot; a) computing 
science - reUability of 
on-line tools b) 
éducation — 
clfcctivcness of-' ; 
ptinciples and ••" 
protocols ':> 
Functionality is a 
vague term that willst 
not easily provide 
quantitative statistics 
to support the results 
of the research:i ?-. #^ 
• V . V. " -;' 
[2] Get subject experts 
to commit a start 
problem and test 
subjects for the pilot 
case study 
Because the 
VELBERT Tutorial 
system is content 
independent, any 
schoolin the 
university could be 
approached to 
participate in the 
study. 
Both pilots had smali 
représentative 
samples since 
involvement in the 
study was optional. 
[3] Conduct a trial use 
of the system: 
a) Education: a one-
of... 
b) Philosophy: part of 
1 terni 
By demonstrating the , 
system successfully in 
sevcral subject matterà" 
the rescarch method 
proves to bc sound. 
Not enoùgh tùhe was 
allottedforthes ^ . »<> 
investigation and nói. 
ali of the systemfs 
features were used 
and/or évaluated. 
[4] Analyse, organise 
and présent feedback 
collected through the 
use of video recording 
and on-line tools. 
Data was collected 
using a mix of 
observation, in tende w 
and survey techniques 
with both live and on-
line feedback gathered 
during the lesson and 
rellectively or after the 
completion of the 
lesson. Data was 
cross-referenced for 
vérification. 
Qualitative évaluation 
methods do not easily 
produce hard statistics 
to generate supportive 
évidence. 
Subjective 
interprétations may 
vary. 
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Table 6.51 
Criticai analysis of research methods... 
SSunlMPI 
[5] Make conclusions 
and based on the 
évidence gathered 
décide if the study 
goals were achieved. 
Then, make. 
prédictions on future 
work. ; .> 
; 
• - j. ' • ( . „ J s. • 
The feedback 
gathered produced 
positive results. The 
conclusion is that the 
research warrants a 
full case study be 
conducted for a longer 
period oftime. 4 
' . ' 1 •<• *'* . ~'-\ r 
The samplegroup 
was tpo small to f 
produce any 
conclusive resultsp 
Only students were, 
tèstedùswgthe ^ A ; 
system. Feedback^ 
frènilearning •^a\nl,, **» 
environmeht ?r, 
desighers ( I J E D S ) W 
shouldbe gathered io 
gain e^erteyaJuatipni 
statistica. "c 6 
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C H A P T E R 7: S U M M A R Y DISCUSSION 
Objectives of this chapter -
This chapter is broken into three sections; Constructivist Reflections, Criticai 
Analysis of Evidence Produced in Case Studies and The Error Elimination 
Approach. Each part is a summary discussion of various threads of this thesis. 
The first focuses on the learning theory aspects of educational technology. 
The second examines the data produced in the case studies, while the last 
section élaborâtes upon the methodology used to gather that data. The reader 
at the end of this chapter should be able to: 
• Site the use of Constructivist learning theory in this thesis. 
• Follow the criticai analysis of the data. 
• Understand the Error Elimination Approach. 
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7.0 Constructivist Reflections 
The subject of dus research is educational technology. It is a cross 
disciplinary approach addressing the problems faced by the (LED) learning 
environment designer in creating a web-based problem-solving setting. A s 
such, there are two research directions, the Humanities (éducation) and the 
Sciences (computing), combined to produce a whole learning space. 
Educat ion -
The educational theory adapted to the web for this research is 
Constructivism (chàpter 2) (Bruner 1963, et al). The product, Web-
Constructivism, produces a set of principles by which the L E D may use to 
guide the design process. These principles were demonstrated and verified 
by the results of the D E L B E R T Tutorial case study (chapter 6). The 
methodology for creating a web-based problem-solving seminar was guided 
by a set of protocols developed from the classroom setting (chapter 3). 
These include discussion, collaboration and arguementation as guided by 
Vygotsky's Activity Theory (Figure 3.40) (Vygotsky 1962). This learriing 
space was analysed and broken into its component threads. Once 
understood, this environment could then be recreated which is a 
requirement of a good research methodology (Pugh 1994, Cohen and 
Manion 1994). The resuit produced by this study is the S O F A (Student-
centred On-line Formative Activity) principle and the D E L B E R T Theory 
(chapter 6). 
Technology -
Since the environment in which the process of learning takes place is virtual, 
this report discussed the technologies involved (chapter 4). On-line tools are 
unobtrusively embedded throughout the web-based tutorial system. It is 
recognised by this study that a fundamental nature of technology is its rapid 
change. What is cutting edge or state-of-the-art today can be obsolete next year. 
For this reason one key point of this report states: 
"Technolog should not drive pedagogy. " 
{Thorp 1998) 
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The world wìde web is a volatile space. The rapid rate of growth over the 
years sirice its conception by T i m Berners-Lee has surpassed even the 
optirnists expectations (Brunner 1997). None the less, it too is a form of 
technology that may not be here tomorrow. For this reason the focus of this 
research is on the principles and protocols used in the design process, how 
to manipulate the technology available at the urne to create a Web-
Constructivist learning environment. This study uses e-mail, e-mail surveys, 
H T M L forms, Javascript and video conferencing as the tools to support a 
formative évaluation methodology (chapter 3). It is this methodology which 
guides the communication process between the L E D / subject expert and 
other participants / stake holders. 
The many technologies explored, adapted and developed in this research are 
merging. This convergence of technology is seen with multimedia, 
networks, the internet and video conferencing working in tandem through a 
web-based learning shell illustrateti by the software application D E L B E R T 
[9.0]. This web-based tutorial system was not only designed by the principles 
discussed in this report, but also demonstrates their use through the 
D E L B E R T case study (chapter 6). The results and analysis of these pilot 
studies (section 7.1) support the use of the principles and protocols adapted 
to the web for this research project. A s a pilot study the small size of the 
sample group of participants (Phil 1500 students at Middlesex University, 
Term 2 - 1997/98) produced positive results. It is recommended that a 
larger, more comprehensive study take place with the members of the 
Middlesex University Global-Campus School of Computing Science project. 
Summary 
Cook (1998) visualises the issues of (web :based) learning environments with 
the metaphor of a fish-cUscovering-water. A contextual theory is needed to 
define the learning environment. This research proposes that Web-
Constructivism and the S O F A principle meet this requirement through the 
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D E L B E R T mterim-Theory (chapter 6). By taking this approach the L E D 
can: 
• explain the (web-based learning) System 
• recreate the System 
• affect modifications to the System 
• produce the next génération 
7.1 Crit icai an a ly sis of évidence produced i n case studios 
The following section is patterned after Table 1.00 that compares the 
Constructivist learning principle to the collaborative problem-solving protocol 
used in the virtual seminar and illustrateti by the D E L B E R T tutorial system 
features. Table 7.10 draws the link from the principle to the protocol to the 
software feature and the case study évidence produced by the tutorial system. 
Summary comments are included after each table subsection below to clarify 
the examples discussed. (Tables 7.11-8) 
Table 7.10 
Summary of the évidence: case studies 
^Protocol: . t{^k)\ Ecàture •." • >EvirJènceffiB ^KlsommentsHI 
1) PROBLEM-
SOLVING 
APPROACH 
Start 
problem 
Assignment • IT 
• Philosophy 
• CLD 
S ampi es gtven 
of problems 
used in each 
study. 
2) PRIOR 
KNOWLEDGE 
Record 
past 
expérience 
Annotarion • Philosophy Sample mock* 
annotarion. 
3) 
EPISTEMOLOGY 
Research 
strategy 
In/cxtemal 
web links 
• IT 
• Philosophy 
Web links used 
to guide student. 
4) ACTIVE 
LEARNING 
Initial 
solution 
Form to post 
solution 
• Philosophy 
• CLD ' V 
Sampìes òf 
initial solutions 
posted. 
5) 
REFLECTION 
Compare 
solution to 
others 
Active entry 
pages & 
mentor help 
• Philosophy Samples of 
responses to 
solutions. 
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Table 7.10 
Summaiy évidence: case studies... 
^ • l ^ n r T c i p l ë l i i l ^ ï i i l F i a t i i r é i ' • ^ E v i ä e n c e ^ H 
6) 
COLLABORATION 
Revise or 
reafErm 
Web postings 
and e-mails 
• Philosophy Samples of 
interaction. 
7) 
TEACHER'S 
ROLE 
Provide 
feedback 
Formative 
feedback 
m rr 
• Philosophy 
Samples £rom 
web survey & 
video 
conférence. 
8) 
ASSESSMENT 
Peer 
review 
Commenta on 
«Submission 
• Philosophy. Philosophy 
summaiy e-mail. 
Each section of the table is discussed in detail including a sumrnation of the 
analysis below. This is broken into the eight stages presented in Table 7.10. 
Table 7.11 Summaty of the problem solving approach évidence 
|Rnrïf5iplèt»T# iF^aVufë-è -^iviîS1" • 'EvîHenceflMB |<£omments1BHIIt 
1) PROBLEM-
SOLVING 
APPROACH 
Start problem Assignment • IT 
• Philosophy 
• CLD 
Samples given of 
problems used in 
each study. 
The D E L B E R T learning system présents the student with an assignment (goal 
or task) to complete before introducing related content. It is through this 
contextualisation that Constructivism is employed via the on-line multimedia 
présentation formats. 
The start problem évidence ficom the CT.-D smdy can be found in Figure 6.331 
with the question and illustration of the physics duemrna. In the IT case study 
the national curriculum start problem is seen in Table 6.30. While the 
Philosophy topic question on Sartre in found in Figure 6.41. 
Web-Constructivism is supported by thèse open-ended, real-wodd problems 
as presented in a web-based environment. Thèse authentic tasks meet the 
criteria set by Jonasson (1992)in Appendix A . 
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Table 7.12 
Summary of the prior knowledge évidence 
iProtocblti^li/ , §F,é¥rìire EvidenceHH ECìómmentsPSS 
2) PRIOR 
KNOWLEDGE ; 
• ' ' à ^ 
Record pas t, 
expériences • 
Annotation 
• •• • f 
-Philosoßj*? 
Sample of a 
\mocko, ; : ; r v 
3 anhotadóri-v'/ *v%< 
Once the start problem is presented the Student takes a moment to reflect on 
a draft solution based on prior knowledge and expérience. The ability to 
record annotation was requested by students in the IT case study (see 
Appendix D): 
"Ars there fadlities to takenotes? and "Canyon take the problem mthyouì" 
The transcript of the video taped session with the Student teachers revealed a 
desire to have an on-line note pad was seen as useful. Two solutions were 
offered: 
1. Using a split screen approach D E L B E R T could be open on half the . 
screen to read the content, while a word processing programme còuld be 
used along side to make notes. 
2. As figure 4.32 shows, Javascript pop-up windows can be adapted into 
' H T M L editors allowing annotation. 
Appendix E - section seven offers a sample annotation page templare offered 
to the Philosophy students in their case study. When asked why they did not 
use this feature two points were sited in the post study focus group; there 
were urne constraints to complete essàys and no marks were awarded for use 
of the annotation tool. 
Table 7.13 
Summary of the epistemologica! évidence 
ÌP^rincipIè>r ' Protocol, Feature E v i d e n c e : ^ S ^ IbommentsHil 
3) 
EPISTEMO LOGY 
Research 
strategy 
In/external 
' web links •' Pbihopby--
, Web 'lihks-to;'*.' 
'< guide student 
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After reflection on prior knowledge and expérience reseatch is needed to 
expand the student's understanding of the problem task and compose a 
solution. Since web-construcùvism is supported by on-line resources. 
Dr. Mason provided a large sample of web links (as seen in Appendix E -
section 8 ) to guide the students in producing a solution to the assignment 
essay. The IT case study provided the student teacher trainers with a sample 
of educational web links to guide them with their problem (Appendix D -
section 2). 
External (outside the learning system) resources were also provided 
(Appendix D - section 2) to support the web-constmctivists principles of 
personal knowledge construction. However, the novice level of the IT case 
study participants was reflected by these comments from Appendix A -
section 1: 
"Should you use internai links of search the internet?" 
"What is the best way to use the search engine?" 
" D o ali websites come up from search engines?" 
"What other ways are there to get information on the web besides 
search engines?" 
In summary, due to rime constraints and the case study subjects' lack of 
expérience with conducting research on the web, it is recommended that a 
further follow-up study be conducted with more sltilled internet researchers. 
Table 7.14 Summary of the active learning évidence 
ÉIÏnnctptéWëMÉ «Protocol - •^Fcaturc E v i d ë l ï c ê S B H I ItspmméntsHÉ^É 
ACTIVE : 
-LEARNING 
.* Initial 
solution 
^ * Active Entry 
Pages 
Form to post 
solution, 
glossary terni , 
or weblink to 
the H T M L 
page 
• Philosoph);^ 
• CLD - ' ''• 
. • Ed Teck 
• Classes è-• r-'. -
. V i . . <* 
> *Samples of " s 
initial solutions 
'posted. " . ' v - ; 
v *'Input attigue;-: 
• fròm Achve "y 
.•Entry pages / : 
The D E L B E R T learning system student is given two methods of claiming the 
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Web-constructivist rôle of an active learner. The first is to claim ownership of 
the learning system content by actively subrnitting glossary terms or web links. 
A sample of the Educational Technologe' class case study (Appendix G) 
supports this supposition. 
Date: 
26/02/98 
Time: 
10:35:15 
Remote User: 
COM3120Comments 
Dick Bartram[rb072@mdx.ac.uk] 
http; 11 curry.edschool. Virginia.eduIgol frag/ menu.html 
Frog Dissection online! 
Date: 
26/02/98 
Time: 
22:56:55 
Remote User. 
COM3120Comments 
Suleyman Ali ( suley@,lovemac.demon.co.uk ) 
I found a web site (article)that was particular interesting in terms of "how educational 
multimedia can qvercome potential (<&cnrrent) problems in éducation". This web 
article is an ideal read for ourprojects. 
http:/1 www.bookbuilders.org/9603/educamulhtm 
The second opportunity given to the virtual Student to take an active role is 
with the submission of a first draft solution to the sample problem. This is 
illustrateti by scripts taken from each study: 
/. C L D work shop (Appendix F): 
Date; 
19/02/99 
Time: 
20:53:17. 
Comments 
[Roy, Bill, Gabe] The water level stays the same if the specific gravity of the cube is less 
than 1, otherwise the water level goes down (assuming no water splashes out of the pool 
' when the cube is thrown in and the man and cube together do not weigh 
enough lo bave sunk the boat in the first place). 
2. Philosophy case study (Appendix E - section 2) contains sample essays 
from the Sartre assignment. 
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3. IT case study (Appendix D) 
ModelGOAL: VI 
BackGroimdMODELI: YES 
Date: 28/01/98 
ModelAnswer: 
startProblemGOAL: false 
StartProblemGoal: YES 
síartProblemSubmit: Subtnil Form 
Date: 30/01/98 
StartProblemOpenTexi: 
The question implies that I know what the National Curriculum is. My 
question is, what is the National Curriculum? Is it the same as the 
background information concerning the SCAA? Otherthan that, the 
question (goal) is asked in a straight forward manner that I have no 
problem identifying with. Secondly, your background material is 
directly related to the Goal. I Like it. 
Minor comments concerning the background material: Use same font 
types for all (SCAA is in italics); It woutd be nice ifyou could provide 
an online référence or URL to each of the three références so I don't 
need to huntfor them myself; the page design for browsers with 
graphics turned offis too constrained with much white space ali 
around every text area or box. Please use accessibility standards 
when designing web pages, see 
[http-//server, berkeley. edu/~cdaveb/anybrowser. html] 
For instance this box is only 2 Unes long on my browser and centred 
in the middle one-third of my screen. Sure is hard to see what l have 
written. 
This text clearly illustrâtes the use of the system methodology to support the 
Web-construcüvist principie of active learning. 
Table 7.15 
Summary of the refiectìve évidence 
, Protocol F¿atute£sv.-.iW " -EvidënceflHi iGommentsIUHI 
REFLECTION 
Compare 
solution to 
others 
• Active entry 
pages & 
mentor help 
• Pbibsopby- Samples of 'S'" 
,respónses to ''vv* 
. - R - . . Í . „ \ - : -solutions.. •' 
Since reflection is defined as conceptual re-/evaluation in Table 2.21 
Appendix E - section 6 provides examples of the exchanges that occurred in 
the Philosophy case study. As stated in the summary of the video conférence 
174 
post-course interview many of the studente feit embarrassed to publîcly 
compare solutions. Much discussion occurred in person or via private e-mail 
exchanges. 
The study was conducted over just one term preventing the mentor help 
feature of adding the e-mail contact link to the tutoriàl (see Table 1.2, Table 
5.3, [3.6]). It is suggested that this feature be fulìy investigated in the next 
study. 
Web-constructivism is supported by reflecrion throughout the learning 
process. This may be done individually. by the student or with others. 
Individual reflection could be recorded using the on-line annotation Javascript 
discussed on-line (section 4.3). This is suggested for further étudies of this 
research. 
Conceptual reflection may be done privately (via e-mail or live discussion) or 
publicly through posting revised essays on the web (Appendix E - section 4) 
as illustrateti in the Philosophy case study. 
Table 7.16 
Summary of the collaborative évidence 
iPnneipleillïiiiïfi» Protocol Feature Evidence .•" ÜJil i ^ ó m m é n t s l l É i 
6) COLLAB-
ORATION 
/ v i 
Revise òr 
reaíSrm 
Web postings 
ande-mails 
• • Edfec/j.- ,|: 
-, classes.,, f .,: 
• Philosoph) " j 
• CLD<:: —' 
Samples of'./ , =~: 
interaction.,;,.; ,.: 
•' .5,'"' ' ' \ ' , 
The summary Statements below support the Web-constructivist principie of 
collaboration. This may occur on-line or in person with a group around the 
P C as seen in the C L D work shop example (section 6.23) 
Andrew Roberts: 
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The workshop session attempted to overcome the prejudice that electronic education is an 
activity for isolated individuals who are not collaborating. We formed groups around a 
computer to work on a group project that Anthony Basiel had devised concerning the 
displacement of water by an object. I would have liked to have been told the answer (!). 
However, the point was for us to see the ways in which collaboration can take place in 
web based learning. The small group discussion I was in generated ideas that I continued 
to discuss in relation to the "Human Computer Interface" with Judith Harding (CLD) 
by email after the workshop, and which have since formalised in my mind on the model 
that Charles Crook uses. Crook distinguishes between collaboration with computers 
(replicating principles of collaboration in computer programmes), collaboration at 
computers (groups working together at a computer task), collaboration in relation to 
computers (for example, talking in class about issues flowing from a computer activity) 
and collaboration through computers (reading and writing emails and writing on the web). 
(Appendix F - section 2) 
A further validation of this research is the off shoot of related projects built 
from the principles and protocols developed in this thesis. Two examples are: 
1. Professor Torrance's L A S E R project (s.torrance@mdx.ac.uk): 
2. Robert Andrew's S H E project (Appendix F - section 2): 
Because Anthony -Basiefs work was on the web, I was able to study it. I adapted the 
principles of his high technology approach to the low technology aptitudes of most of my 
students and myself. This had advantages and disadvantages. Because it was popular with 
students who had not used computers before, the project generated a larger volume of email 
than I could manage. At this point Anthony Basiel was able to support me by 
pointing out the use of filtering (a feature he stressed at the workshop). (Appendix F -
section 2) 
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Table 7.17 
Summary of the teacher's tole évidence 
^EyidènceflHI li^ommentsBH 
7) -
TEACHER'S 
ROLE 
Provide 
feedback 
Formative 
•feedback 
• IT 
• Pbilosopby 
S amples fròm 
web survey & 
video, 
conférence. 
Since a primary focus of this thesis is formative évaluation, substantial 
évidence has been produced in the various case studies (Appendix D & E) to 
demonstrate the use of the on-line tools to facilitate communication between 
the participants during the use of the D E L B E R T Tutorial system. This has 
taken the form of text files submitted to the server from the H T M L forms, e-
mail sent to the tutor and L E D , as well as transcripts ûrom the desk-top video 
conférence interview. From the technical side the System was quite robust. 
There was only two occasions where the server went down. As the end-of-
web survey indicates as a small sample (Appendix E — part 5) student 
feedbackwas positive for usability issues. 
The sample feedback below is taken from the web survey directly after the 
start problem of the IT case study (Appendix D - section 1): 
1) StartProblemOpenText: 
It would have been useful to have starting web site address this would have eut 
down the time spent searching the web. 
2) StartProblemOpenText: 
I understood what the background material was saying, but I didn't understand 
what that had to do with the goal—what are you trying to say about the goal with 
the background material? 
In this study replies to the comments were given verbally. Any of the on-line 
communication tools described in chapter 4 could have been used. As stated 
in the next section of this chapter (7.2) it is, in fact, the négative comments 
which are desired that can lead to positive modifications made to the learning 
system. 
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Table 7.18 
Summary of the assessment évidence -
Principle Protocol Feature Evidence Comments 
'8) - , / v j 
ASSESSMENT/ ' 
Peerreview 
' - -* . • 
• Comments.on 
' Submission 
'.• Pfybsopbj/ïJ -;Philosophyï' ^ y&t 
Ssunìmàry e7mail.^ 
•;"?"•".» .*- " ^ ' - • 
• -. 
Since surnmative assessment was not an aim of this study there was no 
attempt to gather évidence to compare the results of the D E L B E R T 
Philosophy students with the actual Phill500 students. However Dr . Mason's 
e-mail summarises his view: 
Date sent: Tue, 03 N o v 1998 07:01:25 -0800 
From: Jeffrey A Mason <jeff4@net999.com> 
Subject: Re: D E L B E R T summary 
To: a.basiel@mdx.ac.uk 
"The DELBERT Philosophy Case Study. 
Lastyear, 1997-1998, Anthony "Skip" Basiel and I adopted his DELBERT on-line 
communication system to become an essay writing tool. Whik DELBERT is very fiexible 
in hoiv it is used, we picked a single topic from the syllabus of the Philosophy Foundation 
Course in the second semester and invited volunteers to mite a first and a second draft of an 
essay on the topic about of what Sartre meant by saying that for us existence précèdes essence. 
The following students who gave permission to have their names published in this tbesis 
participated: 
John Francis JF107@mdx.ac.uk 
Raymond Sands RS194@mdx.acuk 
Malcolm Raymond MR168@mdx. ac. uk 
Christian Roberts CRl22@mdx.ac.uk 
Krista Stevens KS139@mdx.ac.uk 
Jacob Kalinski JK130@mdx.ac.uk 
Melanie Harper MH214@mdx.ac.uk 
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The record of the grades that these students gol sbows they did rather well The essays and 
Student feedback can be found on the DELBERT site: 
http://skJp.max.ac.uk/DELBERT/ 
In outline, this writing system brings together research materials, case of communications, 
feedback and help ali on one package. The research materials are websites arranged in 
decreasing levels of generality. The most general are websites that any students could use, 
websites about writing essays, about grammar, etc. Second some general philosophy sites, 
encyclopedias, philosophical dictionarìes, etc. Third are sites spedfically devoted to 
existentialism and phenomenology. Fourth are sites devoted to Sartre. IfDELBERT were 
used more widely, the first rank of websites could be used with any humanìties course, the 
second rank for all philosophy courses, the third for courses on existentialism and 
phenomenology, and the fourth for classes on Sartre. The students wert required to read the 
course book "Existentialism as a Fiumanism", look througb secondary texts and web sites 
and then write a first drafi of their essay. This essay was then submitted to DELBERT 
and kept on a scrollingfile to which everyone had access. Each submission had a hot email 
button, so that either myself or the students could email each other. I found it easy and quick 
to comment on each first drafi by email. If there were problems that everyone was having, 
then I could email the group as a whole. After reflecting on the their first drafts and the 
feedback they received frorn me. and other students, they rewrote their essays and submitted 
them to DELBERT again. In addition, they printed out their second draft and submitted 
it in paper form lo the office. This step could be eliminated in future, and would stop the 
crush al the student office at essay lime. Some other wqy could be found to give students a 
receipt for their work. 
An added advantage to this system is that it overcomes what is becoming a problem, namely 
the skating of second rate essays from the internet. It is possible to copy a "B" essay on 
almost any subject in philosophy, but it is a lot harder to download two essays, both on the 
same subject, where one is slightly better than the other, and both are written in the same 
styk. 
Besides putting ali the participants in the class in email contact with each other, they also 
bave immediate contact with the teacher of the content and the system designer. Feedback 
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oppOTtunities were built into the DELBERT system, as wert class évaluation jorms. " 
In the end I see how DELBERT, properly developed, could turn into the basis of a fully 
functional distance learning system, to rivai others that are in the market now, such as 
TopClass by WBT Systems. You can postyour lectures and notes into it. It handles the 
on-line discussions, E-mail,- tests, score recording, class lists, and so on. The software 
manufacturer is al http;//wbtsystems.com. 
DELBERT could he made to do these things and more wilh the righi 
support. 
Yours, 
Dr.JejfMason 
7.10 Summary 
In the preface of this report it was recognised that there were limitations to 
the investigation due to rime constraints and the small numbers involved in 
the case study. It is felt, however, that sufficient évidence in each of the areas 
highlighted in Table 6.430 bas been produced to support the principles and 
protocols developed in this research. Further research in this area is 
encouraged in the Global Campus project of the School of Computing 
Science, Middlesex University - London, England. 
7.2 The Error Elimination Approach 
The Error Elimination Approach to Evaluation: 
The philosopher Kar l Popper (1972) originally used the concept of "error 
élimination" to explain how progress is made in developing sdentine 
théories. The same concept can be applied to the logicai development and 
improvement of instructional Systems (Ellington 1995). 
The Error Elimination approach to évaluation can be applied to the 
development of instructional Systems based on two assumptions: first, that 
the instructional system is not an independent entity and the system can be 
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effected by the use of this methodology. 
The instructional system is not an independent entity: 
This assumption des in with the Constructivist approach to knowledge, that 
knowledge does not exist independendy of the Student. Knowledge résides 
within the mind of the learner (chapter 2). The table below depicts the 
instructional system as being part of a total system - fulfilling a specific 
function by helping the student get from Situation A to Situation B, thus 
justifying its existence a priori. 
Situation A => => => => => Situation B 
Studenti thought capable of achieving 
certain objectives, bot laekùig some or 
afl of the necessary knowledge, In skills 
or attitudes. 
Instrnctìonal system designed 
to supph* all or p art of the 
necessary éducation and/or 
training 
QuaKfied people who 
have achieved 
the specifîed objectives, 
and canproceedto 
the next stage of éducation or 
training 
(or take their place in society). 
Table 7.20 Ellington 1995, p. 150 
The system can be effected: 
The second assumption suggests that the development and improvement of 
the instructional system can be achieved through a methodology suggested 
by Popper (1972) and illustrated by the principles and protocols developed 
in this research (chapter 2 & 3). Table 7.31 illustrâtes the Error Elimination 
process and its cyclical or iterative nature as suggested in Figure 7.26 of this 
chapter. 
PI => TS => EE => P2 
initial probìem Situation trial solution error élimination new problem situation 
identification of the need 
for the use of an instructional 
system 
development and opération 
of the instructional system 
looktng for ways in which 
the instructional system is 
fading to achieve its objectives 
identification of areas in which 
the instructional system could be 
tmproved 
Table 7.21 Elüngton 1995, p. 150 
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Stages in the Development of an Instructional System: 
Stage 1: 
Identification of (Pi ); initial Problem Situation 
X = desired objective: such as knowledge, skills and/or attitudes. 
Y = relevant knowledge: prior knowledge and expérience with which the 
Student enters the lesson. 
X-Y = the gap to be bridged by the instructional system. 
Stage 2: 
Development and Operation of the Instructional System 
1) Design Methodology -
To achieve the objectives représentée! by X-Y (in full or in part) a design 
methodology must pre-plan for the various threads in the learning 
environment such as overall structure, preparing content présentation 
modes of représentation, etc. as illustrateti in the taxonomy above. 
2) Administrative Considérations -
To put the instructional.system into opération technical and administrative 
issues must be considered. These topics are addressed in the case study 
presented in chapter 6. 
Stage3: 
The Error Elimination Process 
According to Popper (1972) a theory (or in this case an instructional system) 
should not be tested by trying to prove it right but by trying to prove it 
wrong. This would be done by looking for ways in which the theory can be 
shown to be incompatible with expérimental évidence. For an instructional 
system, the testing should be carried out not by trying to prove that it is 
succeeding in achieving its objectives, but looking for ways in which it is 
manifesdy not succeeding. In other words, the feedback gained from the 
system should not always be a positive response from the Student. It is the 
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information gained as to where the system fails that will produce the most 
benefit to the student's needs. 
The applied formative feedback methodology discussed in this report used 
with the protocols in chapter 3 over the on-lines tools from chapter 4 
produce Student input which allow change to take place. The Error 
Elimination Process can occur in a web-based learning environment, as seen 
in the case study of chapter 6, to bring about an oyerall change in the 
system. 
Stage 4: 
Identification of(P2 ): Identification of the New Problem Situation 
This stage should reveal the area in which the instructional system needs to 
change (or improve) and (hopefully) point out how thèse modifications 
could be carried out. Figure 4.1 demonstrates the use of e-mail filters to 
bring about this stage in a wéb-based learning environment. 
P 2 => T S => E E => P 3 
(where the value of lP ' can contìnue to *ii J 
Table 7.22 
Ellington 1995 p.152 
This on going, open-ended methodology portraits a continuously evolving 
and developing instructional system as illustrateti in table 7.32. This 
methodology is supported in a web-based environment that reflects its very 
nature. 
The Error Elimination Process was used in this research in two ways: 
1. the problem-solving stratégies are supported by the D E L B E R T 
protocols 
2. this approach was adopted in the analysis of the case study data 
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7.3 Summary Discussion 
Reflection is a continuous thread throughout this study. It is seen in the Web-
Constructivist principles of chapter 2, supported by the protocols and applied 
formative évaluation methods of chapter 3 and illustrateti in the D E L B E R T 
Tutorial system software (chapter 5). This summary discussion asserts that, 
upon reflection, the initial research questions; Can Web-Constrùctivism and 
collaborative problem-solving protocols support a web-based tutorial system 
using applied formative évaluation méthodologies and on-line communication 
tools?, and: Can a set of principles be established to support an interim-theory 
(hypothesis) to guide the learning environment designer (LED) through the 
design process of a web-based learning environment?, have been successfully 
addressed within the recognised limits of the study. This document 
contributes to the field of educational technology with sound principles and 
protocols as supported by appropriate research methods to produce "applied 
formative évaluation methods in a web-based environment". 
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GLOSSARY: 
active web pages: web pages which require the participant to dynamically 
interact with the web-based learning system such as entering a new found 
URL to a web resources page. 
a posteriori: inductive, from effects to causes (Oxford Dictionary 1997), 
inductive: the inference of a general law from a particular instance, deductive: 
to infer a particular instance from a general law. a posteriori: inductive, from 
effects to causes (Oxford Dictionary 1997), inductive: the inference of a 
general law from a particular instance, deductive: to infer a particular instance 
from a general law. Longman Dictionary 1995 - Clays Publishers Ltd. ISBN: 0 
582237513 
a priori: 1) deductive reasoning, proceeding from causes to effects (opposite -
A POSTERIORI) 2) (of concepts, knowledge etc.) logically independent of 
expérience; not derived from expérience (opposite-EMPIRICAL) 3) not 
submitted to criticai investigation. [Oxford Dictionary - 1997] 
distance learning shell: this generic term refers to commercially or 
academically developed web-based learning environments. [see Appendix B] 
environment: ail events which influence people, the area of a space or place 
epistemology: philosophy of éducation and learning 
fuzzy logie: Fuzzy Logic is a departure from classical two-valued sets and 
logie, that uses "soft" linguistic (e.g. large, hot, tali) system variables and a 
continuous range of truth values in the interval [0,1], rather than strict binary 
(True or False) décisions and assignments. Formally, fuzzy logie is a 
structured, model-free estimator that approximates a fonction through 
linguistic input/output associations. http://wmv.ausrinlinks.com/Fuzzy/ 
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gatvanic response: an évaluation methodology which measures the 
chemical/electrical reaction produced by the skin from external stimulus. 
guideline: instructions on the best way to do something 
live: for this document a live interaction is one with fact-to-face 
communication as opposed to one that is mediated through technology. 
principlcs: rules of a process: séries of actions, developments or events to 
produce a change or result 
rules: officiai instructions which have a Controlling influence on action, a 
system for control 
protocols: system of rules, method of Connecting (people through computers) 
to exchange information (which leads to new knowledge and expérience). 
snail mail: non-digital mail delivery, traditional postai or paper-based 
exchange. 
system: group of related parts that work together for one purpose, organised 
set of ideas or methods methodology: way of doing something, strategy or 
principle 
tutorìal: In this research îutorial refers to a web-based learning system to 
facilitate collaboration and argumentation. It is not the traditional stand-alone, 
content driven instructional design associated with live teaching 
environments. 
template design: a generic, reusable system design that acts as a model to be 
adapted for multiple use. 
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t 
Longman dictionary 1995 - Clays Publishers Ltd. ISBN: 0 58223751 3 
Terms are listed from general-to-specific use. 
• Virtual university - an on-line university éducation system that is not 
geographically defined. This system uses a variety of telecornmunication 
tools. 
• mass learning — a learning environment which contains a student to teacher 
rado, on-line or classroom setting. 
• Hfe-long learner- mature student that may be for a new skill or career. 
• system — group of related parts that work together for one purpose, 
organised set of ideas or methods. 
• methodology - way of doing something, strategy or principle 
• principles — rules of a process 
• process — séries of actions, developments or events to produced a change or 
resuit 
• rules — officiai instructions which have a Controlling influence on action, a 
system for control 
• guideline — instructions on the best way of doing something 
• protocol — system of rules, method of Connecting (people through 
computers) to exchange information (which leads to new knowledge and 
expérience) 
• environment— ail events which influence people, the area of a space or place 
• epistemologa— philosophy of éducation and learning 
• a posteriori — inductive, from effects to causes 
• inductive — the inference of a general law from a partici ila r instance 
• deductive— to infer a particular instance from a general law 
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Appendix A 
Constmctivist Principles 
The following list of Constructivist principles are grouped in alphabetical 
order by author's name: 
1) Basiel ,A. 1998 
2) Boyle, T 1997 
3) Brooks & Brooks 1993 
4) Bruner J . 1973 
5) Cunningham, D . J . 1993 
6) Funderstanding 1998 
7) H e i n , G . 1991 
8) Jonasson,D. H . 1992 
9) M e r n l . M . D . 1991 
10) M i f f i n J . 1998 
11) Perkins, D . N . 1991 
12) Wilson, B. 1995 
1) Basiel (1998) [2.7] 
* Knowledge is actively constructed in the mind of the student 
* learning is embedded in a social experience 
* The use of multiple modes of representation (multimedia) is encouraged 
* The sense of ownership and voice in the learning process is encouraged 
* Motivation prompted through interactivity is an important part on 
learning 
2) Boyle (1997): 
Boyle, T. (1997) Design for Multimedia learning - Pretence H a l l , London 
* The student through interacting with the world constructs, tests and " 
refines cognitive representations of the world. 
* Learning ( not teaching ) is the focal issue 
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* The degree of the learning construct can be individuai or social 
3) Brooks/Brooks (1993): 
Brooks, J .G . & M . G . (1993) "In Search of Understanding: The Case for 
Constructivist Classrooms" Alexandria, V A : Association for the Supervision 
and Curriculum Development 
* Encourage and accept student autonomy and initiative 
* Use varied materials: raw data, interactive manipulative and / or 
physical objects 
* Cognitive tasks: classify, analyse, predict, create... 
• * Students are allowed to drive the lesson, shift instructional 
stratégies, alter content... 
* Student's prior knowledge is established before the tutor présents a 
possible solution 
* Encourage dialogue with peers and experts 
* Students are asked open-ended questions directed at collaboration 
* Students are encouraged to elaborate on initial responses to a problem 
* Students are encouraged to discuss alternate solutions presented by 
the tutor 
* Reflection is encouraged (wait-time) after starting a lesson 
* Time needs to be given for the student to construct relationships and 
make metaphors with the content material 
* The learning cycle model (discover => concept introduction => 
concept application) should be nurtured by the student 
* Assessment should be meaningful not standardised 
4) Bruner, J. (1973) "Going Beyond the Information Given", N Y - Norton 
* Instruction must be concerned with the expériences and contexts that 
make the student willing and able to learn (readiness). 
* Instruction must be structured so that it can be easily grasped by the 
srudent (spiral organisation). 
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* Instruction should be designed to facilitate exploration and / or fili 
in the gaps (go beyound the information given). 
5) Cunningham (1993): 
Cunningham, D J . (1993) "The textbook of the future" in Hypertext: A 
Psychological Perspective - Ellis Horwood 
* provide expérience of the knowledge construction process 
* provide expérience and appreciate of multiple perspectives 
* embed learning in realistic and relevant contexts 
* encourage ownership and voice in the learning process 
* embed learning in a social process 
* encourage the use of multiple modes of représentation 
* encourage self-awareness of the knowledge construction 
process 
6) Funderstanding (1998): [2.4] 
* Learning is a search for meaning 
* Meaning requires untierstanding wholes as well as parts 
* A n understanding of student mental models that are used to perceive 
the world and the assumptions they make to support those models is 
needed 
* Purpose of learning is for the student to construct their own meariing 
* Teacher's rôle is to guide students with open-ended dialogue to make 
connections between facts and foster new understanding 
* Assessment is not standardised but part of the learning process ( i.e. 
- peer review ) 
7) Hein (1991): 
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Hein, G . (1991) "The muséum and the needs of people" I C O M : C E C A 
Conférence 1991 
* focus on the learner in thinking about learning (not the 
subject/lesson) 
* there is no knowledge independent of the meaning attributed 
to expérience (constructed) by the learning or community of 
learners 
* learning is an active process inwhich the learner uses 
sensory input and constructs meaning out of it 
* people learn to learn: learning consists o both constructing 
meaning and Systems of meaning 
* the action of constructing meaning is a mental process 
* learning involves language which influences the process of 
learning 
* learning is a social activity inrimately associated with 
others in the expérience 
* learning is contextual. we learn in relation to prior 
knowledge 
* learning takes rime, for significant learning to occur ideas 
must be revisited 
* motivation is a key component to learning 
8)Jonasson(1992) 
Jonasson, D . H . (1992) "Constructivism and the Technology of Instruction: 
A Conversation", Hillsdale -NJ : Lawrence Erlbaum Associates 
* Provide multiple représentations of reality, thereby, 
avoiding over simplification of instruction by representing 
the naturai complexity of the world. 
* Focus on knowledge construction, not reproduction. 
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* Présent authentjc tasks rather than abstract instruction. 
* Provide real-world, case-based learning environments, rather 
than pre-determined in instrucrional séquences. 
* Foster reflective practice. 
* Enable context- and content- dépendent knowledge 
construction. 
* Support collaborative construction of knowledge through 
social organisation. 
9) Merril(1991): 
Merril, M . D . (1991) "Constructivism and Instrucrional Design", Educational 
Technology- p.45-53 
* knowledge is constructed £rom expérience 
* learning is a personal interprétation of the world 
* Learning is an active process of mearûng-making based on 
expérience 
* Learning is collaborative with meaning negotiated from 
multiple perspectives occurring in a (situated) realistic 
setting 
* Testing should be integrated with the task, not the separate 
activity 
10) Mifrin (1998): [2.6] 
* Constructivist knowing assumes the active and proactive nature of ali 
perception, learning and knowledge 
* Prior knowledge and expérience is the springboard for useful; personal 
knowledge construction 
* Constructivist learning expériences include reflective thinking and 
producavi ty 
* Authentic activity should include student collaboration and 
considération of multiple perspectives 
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* Students should be able to have access to content area experts who can 
model domain-speci ûc skills 
* The teacher's rôle is that of a mediator to provide a learning 
environment that facilitâtes increased understanding and skill 
11) Perkins (1991): 
Perkins, D . N . (1991) "Technology Meets Construcdvism: do they make a 
marriage?" Educational Technology, 31. no. 5 
* The Student needs the ability to generate problems in a 
problem-solving setting. 
* Students can engage in collaboration. 
* Students .appreciate multiple perspectives. 
* Students evaluate and actively use knowledge-
12) WUson (1995) [3] 
Wilson, B. (1995) " The Impact of Constructivism (and Postmodernism) on 
I D Fundamentals" - in Instructional Design Fundamentais: A Review and 
Reconsideration - Englewood Cliffs NJ : Educational Technology 
Publications 
* Reflection is a key compétent of learning to become an expert 
* Instruction and assessment should be based on multiple perspectives 
* Learners should participate in estabUshing goals, tasks and methods 
of instruction and assessment 
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A P P E N D I X B 
Web-based Leaming Shell Evaluations 
1) A WebCT analysis £rom: 
http://wwwxtt.bcxa/landonHne/choices.htm <last visited 10/4/99> 
2) A summary table - critical analysis 
A WebCT analysis from: 
hnT://wwwxtt.bc.ca/landonHne/choices.htm <last visited 10/4/99> 
The information below describes the software features for WebCT: 
General: 
1) Bookmarks webet keeps crack, on a per-student basis, the most recently 
visited page of content. When the student retums to a course WebCT can 
place chat student back at chat same position and in the same context in 
order to allow a quick return to learning. 
2) Multimedia "audio" and "video" tools aUow che addition of multimedia 
cHps to any page of content. The cHps can be categorized and are 
presented in a table by WebCT for viewing by the student. 
3) Security Access control to aU WebCT courses is guarded by usemame 
and password. WebCT recognizes the category of user by their usemame 
and présents the appropriate view. Course desginers also have the ability 
to allow students to create their own accounts. 
Asynchronous Sharing 
1) E-mail supports searching. E-Mai l is also integrated into student tracking 
and grade maintenance tools enabHng Hsts of students with particular 
grade or participation characceristics to be sent group e-mail. 
2) BBS file exchange The conferencing tool is multi-fora, threaded, and 
searchable. 
3) Newsgroups supported 
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4) Synchronous Sharing 
5) Chat Supported - Enables chat within same course, or outside course to 
any course on same server. Chat conversations can also be saved and 
read by instructor. 
6) Whiteboard White board tool supported 
7) Application sharing not supported 
8) Virtual space not supported 
9) Group browsing not supported 
10) Teleconferencing not supported 
11) Videoconferencing not supported 
Student tools 
1) Seif assessing supported for quizzes - automatically marked questions 
associated with course content. 
2) Progress cracking supported and can optionally be released to students. 
Examples include student-centered (first access date, rnost recent access 
date, histogram showing detailed access ratios to ali parts for course for 
this Student, conferencing tool readings and contributions, etc) and 
content-centered (number of accesses to each page of content, average 
time spent on each page of content, etc). 
3) Searching: supports searching course notes as well as discussions. 
4) Motivation building: Students can have their own home page for the 
course and a student homepage generation tool is for students to build 
their own homepages in a webct course w/o any html knowledge. 
5) Study skill building: Support for on-line note taking 
6) Study-guide generation of topics selected by student: Students can view 
their grades on-line (and performance of rest of class) 
7) Students can change their passwords on-line 
8) Students can return to their most recent learning context with "résume 
session" tool 
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Prívate content annotation 
1) Course pknning supported also the "link" too! can be used to add a U R L 
reference to any page within or outside the WebCT course. Progress 
tracking is done on the number of times that link is followed. 
2) Course managing Supported - examples include student account 
management, grades maintenance, statistical summary of grades for 
instructor and (optionally) students. Also supports manual or automatic 
división of students into groups, and the assigning of a presentarion área 
and privare conference forum to each group. Also a "calendar" tool for 
group/ class 
Scheduling 
1) Course customizing Course Revísing - revisions done easily, on-line (vía 
the web), within WebCT 
Course monitoring 
2) student -centered progress tracking (first access date, most recent access 
date, histogram showing detailed access ratios to all parts for course for 
this student, conferencing tool readings and contribudons, etc) 
3) Content-centered progress tracking (number of accesses to each page of 
content, average time spent on each page of content, etc) 
4) On-line quizzes - shows who has done quiz, who is doing quiz, who has 
yet to begin quiz, which quizzes have yet to be marked, and automatically 
enters grades into management system. 
5) Tools for the site administrator to show resource usage such as course 
numbers, course sizes, creation and modification dates, and student 
enrollments. 
Lesson 
1) Instructional designing templates for the construcción of various kinds of 
standard pages such as course outlines, assignments, reading list, etc. 
2) Presenting información: Some limited support with common icons and 
shared funcrions and several forms of presenting information: via 
conferencing tool, via single-pages of content, via "paths" of content 
(WebCT automatically provides multi-page content with navigation 
mechanisms, tool-bars, etc), via U R L on-line and linkable glossary 
support on-line course index support homepage "message" support 
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Testing Supports both practice quizzes and lab quizzes: 
1) Managing records WebCT authenticates all users by username and 
password, and presents the appropriate view of the course depending on 
the user class. There ís also an option that allows students to créate .their 
own accounts, if desired by the course designer. WebCT also allows the 
creation of an external "Welcome" page with can be accessed by anyone 
without an account on that course. Records management allows (for 
'example) addition of students change of passwords maintenance and 
distribuüon of grades and statistics queries to show, compare and analyse 
subsets of students according to any search characteristic addition of 
arbicrary content categories to student records (for example but not 
limited to, section number, attendance, comment, etc) much like a 
spreadsheet. 
2) Analyzing and tracking: Supported with basic statistical analysis 
Building knowledge: 
1) The group presentation áreas allow students in a group to author and 
present web-based material to che class. These presentations can become 
(at the discreción of the designer) a permanent or long-lived component of 
the course. Also students can make pubüc annotations associated with any 
page of course content using the conferencing system. The designer has 
the option of placing a conference butrón on any page of content. When 
the student accesses che conference there, che assumption is that the post 
being made is related to that content page. The post, while also appearing 
in a special forutn of the main conference, remains associated with the 
page of content. Also, all follow-ups of that post also remain associated 
with that page. The intent is that new students will be able to quickly 
access all questions/comments/annotations that have previously been 
made about that page by clicking on the conference button at the top of 
the page. Also, i f such a post is viewed from the main homepage, the 
subject is a link which displays che page itself, allowing everyone to see the 
context that che student was in when they made the post. 
2) Team Buüding supports manual or automatic división of students into 
groups, and the assigning of a presentation área and prívate conference 
forum to each group. 
3) Building motivación not supported 
Admimstration 
1) Installation Supported with opcional technical support arrangement 
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2) Authorization - A i l courses are access controlied, as is the admirùstration 
interface. The aarninistrator has tools for authorizing courses. The course 
designers have tools for authorizing tutors and students. 
3) Registering not supported 
4) On-line fees handling not supported 
Security 
1) Course passwords must be reasonable (in terms of content and length) or 
will not be allowed. 
2) WebCT server can be installed as a regulär user to rninirnize security 
concerns 
Resource monitoring: 
1) WebCT admin interface provides resource usage info such as disk usage 
per course, number of Student accounts per course, etc. 
2) Remote access: WebCT administration (not just course design) is ail web-
based. 
3) Crash recovery: Supports local backup of the desktop by the instructor 
(also for course transfer to another server) 
Help desk 
1) Student support - on-line help for conferencing system and e-mail. Rest of 
tools have small descriptions. 
Instructor_support 
2) Full, on-line, context sensitive help, also available as separate manual 
(130 pages) on-line tutorial document to get first-time users up and 
going. 
3) Webct-users mailing list 
Tech Info Overview: 
1) Server Platform: R A M 64MB or 128MB if using W i n N T 
2) Disk Space: 10MB plus 2MB per course and 30-70k per Student 
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WindowsNT_4.0_Server , Apple_Server , Unix_Server 
1) ClÌent_Platform: Minimum_Level level2 - TargetJLevel leveB 
Pricing: 
2) Start-up Cost: free 
3) On-going Cost: 50 to 0.5 cents per Student per month, (uiilimited licence 
ÌS $3000US/year) http://homebrew.cs.ubc.caAvebct/get/pricing.h-nl 
4) Technical Support: available via list server 
l_mitations of package 
1) Number of courses 
2) Number of students per server 
3) Number of connections 
4) Number of instructors 
5) Other Iimitations 
6) Extra Considerations 
Opüons 
Exit Considerations: online educational delivery applications: a web tool for 
comparative analysis ( O L I N mirror site) Last updated 07-25-1999 21:33:58 
221 
2) A summary table - criticai analysis 
U R L : http://www.umanitoba.ca/ip/tools/courseware/evalmam.htrnl 
<visited 10/4/99> 
Ijomq More 
, .1 UMinfo home 
UMinfo 
Go! 
destinations 
Pros/ConsTools for Developing Interactive Académie Web Courses 
l i * m P ^ N o H T M L 
Tools k n o w l e d g e 
required to 
.. . develop course 
mate nal 
1 FEATURES L E A R N SPACE T O P CLASS WEBCT 
Resources No H T M L 
knowiedge 
NO 
YES 
develop qu¡2 
material 
Password and 
username YES 
s ecuri ty 
Desktop based 
file management 
foruploading to 
server 
Automated 
glossary tool 
Automated 
index tool 
Search tool for 
course material 
Student can 
make private 
annotations of 
course materia] 
Student 
présentation 
area 
NO 
NO 
NO 
NO 
NO 
NO 
YUS 
YlìS 
NO 
NO 
NO 
NO 
VHS 
YES 
NO 
YlìS 
YES 
YES 
YES 
YlìS 
YES 
YES 
YES 
FEATURES L E A R N SPACEfrOP CLASS | W E B C T " 
Instructor can 
assign spécifie 
course material 
to ùidividual or 
group of 
students 
Multiple choicc 
self (est tutorial 
questions -
(automatic 
marking) 
"FUI in die 
blank" self test 
ru tonal 
questions -
(automatic 
marking) 
Customized 
feedback to 
tutorial 
questions 
NO 
YES 
YlìS 
YES 
YES 
YlìS 
YlìS 
YES 
NO 
YlìS 
YES 
YlìS 
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Redirect path of 
tutorial 
depcnding on NO 
queslion 
answcrs 
Timed quizzes 
(gradcd with N „ 
permanenl 
mark retention) 
On Une 
marking and 
grades NO 
management of 
timed quizzes 
Genérate 
random set of . , „ , NO qucstions from 
a pool 
YES YES 
YES YES 
YES YES 
YES YES 
FEATURES L E A R N SPACE TOP CLASS WEBCT 
Studcnt access 
•nd progress 
data avallatile 
Studcnt cari 
view own 
grades and 
compare to 
class summary 
data 
NO 
NO 
Course N Q 
Electronic Mail 
YES 
NO 
YES 
YES 
YES 
YES 
Course bulletin 
board 
Course chat 
facili ty 
Loggcd chat 
NO 
NO 
NO 
YES 
NO 
NO 
YES 
YES 
YES 
Pricing and support 
Lcaming Space ìs free for the moment (aulhors are considering a 
commercial reléase in ihe future). No formai support is offered (or 
probably needed), other ihan casual email with the authors. 
TopClass 
WebCT 
ToolBook II (Librarían priced separately on request) 
The University of Manitoba - Winnìpeg, MB, Canada R3T 2N2, I -
800-474-7800 
Questions or Commenls? www@umanitoba.ca 
© The University of Manitoba</font 
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A P P E N D I X C 
Middlesex Research Society Template Guidelines 
Dear MRS Member, 
We are encouraging everyone to contribute to our new website, URL: 
http://www.rridx.ac.uk/MDX/researcri/MRS.htm, 
It will soon be on line, so have a visit and tell us what you think. 
To help you we have made a Fill-in-the-tags document. This simply means you look for two keywords 
throughout the document to complete it. If you already have a home page give us your URL and we will link to 
it. 
Your URL: 
Directions: 
1 ) NOTE: means follow thèse directions, but leave the text intact 
2) DELETE: means to erase the word DELETE and ali text after it to one of 
thèse marks: ( < ) or Then replace it appropriately. 
i.e. -
<P>If you would like to e-mail me 
<A REF="DELETE:enteryoure-mailusername@mdx.ac.uk">click nere -
Becomes: 
<P>lf you would like to e-mail me <A REF="ANTHONY13@mdx.ac.uk"> 
click here<'A> 
3) FILE NAMES: 
There are two parts to the file name directions: 
A) 
First you must construct the name of the file for the directory 
i.e. -
< L x A HREF="Yourabstraet'sfilename.htm">DELETE:Write your abstraéis name here</A> 
Becomes: 
<L><A HREF=" AB-AB STI.htnr">DELETE: Write your abstraéis name here</A> 
Whereas: 
• The first two letters are your initiais (First letter of your first name, first leitet of your surname) 
« type in an underscore 
Type in the letters : AB ST ( for abstract) 
Type in the riumber of the abstract File (i.e.- 1, for the first etc 
Type ; full stop (.) then the letters htm (File name extension) 
B ) 
Type the name of the article: 
i.e. -
< L x A HREF="Yourabslracfsfilenarne.htin">DELETE: Write your abstraéis name here</A> 
Becomes: 
< L x A HREF="Yourabstracfsfilenarne.htm">The Effects of Pollution on Dead Cows<A> 
C) 
Repeat the same process for your papers with thèse différences: 
< L x A HREF="AB-PAPRl.htm">DELETE:Write your abstracts name here<A> 
Whereas: 
* The First two letters are your initiais (First leder of your first name, first letter of your surname) 
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* type in an underscore 
* Type in the lelters : PAPR ( for paper) 
* Type in the number of the abstract file (i.e.- i . lo the first, 2 for ihe second, etc 
* Type : full stop (.) ihen the lelters htm (file name extension) 
Sample forms will be mailed as separate documents. 
yours, Anthony "Skip" Basiel- MRS Sect. </HTML> 
<!- DELETE: your name goes here. SEE NOTES --> 
<HEAD><TITLE> DELETE: your name goes here</TITLE><IHEAD> 
<body BGCOLOR="#=TEXT="#000000" LBNK=W5544W 
VUNK='W990022,9> 
.<IMG alt-" [Middlesex Research Society Logo]" align=right SRC=" logo. GIF 
'5 
<FONT SIZE=8> 
<br> 
<B> M R S Member Abstract:<BxBR> 
<HR> 
<HI><B>Written b y : < / B x / H i x B R > 
<H 1 ><><B>DELETE: your name goes here</lx/bx/H 1 > 
<CENTER>DELETE: Your abstract title goes here</CENTERx/FONT> 
</font> 
<BR> 
<BODY> 
<font size=4> 
<P>DELETE: Place the body of the text of your abstract here. Place 
<!--this symbol: <P> 
-> in front of each new paragraphe 
</font> 
<BR> 
<font size=2> 
<P> 
<BxlxCENTER>This document was last updated: 1 1 
</CENTERx/Ix/B> 
<!-NOTE: Please enter the six digits for today's date 
</font> 
<HR> 
<font size=4> 
<P> 
<Bx>To see the complete paper <A 
HREF="DELETE:YourpaperfiIename.htm">click 
here. </Ax/I></B> 
<!-NOTE: Please type in your paper name above --> 
<HR> 
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</font> 
<font s i z e = 4 x C E N T E R x B > <A HREF="MRSItm'5HOME<A> 1 <A 
HREF=7mdx/tech7SEARCH.htm]M>SEARCH</A>j <A 
HREF=7mdx/tech/HELP.huffi">HELP</A> 1 <A 
HREF=''memname.htrn,'>BACK</A></B> 
</font><IBODYxp>The previous <A HREF= '7www/old-welcome.html 
</HTML> 
<!-- D E L E T E : your name goes here. SEE NOTES -> 
<HEADxTTTLE> DELETE: your name goes here</TITLEx/HEAD> 
<body BGCOLOR="#ffffffTEXT="#000000" LINK="#5544FF" 
VLINK=W990022„> 
<LMG alt=" [Middlesex Research Society Logo]" align=right 
SRC=9ogo.GIF"> 
<FONTSIZE==8> 
<br> 
<B> MRS Member Paper:<BR> 
<HR> 
<HIxB>Written b y : < / B x / H l x B R > 
<H I ><xB>DELETE: your name goes here</Ix/bx/H 1 > 
<CENTER>DELETE: The Title of your paper goes 
here</CENTERx/FONT> 
</font> 
<BR> 
<BODY> 
<P>DELETE: Place the body of the text.of your paper here. Place <!-th 
symbol: <P> --> 
in front of eaeh nevv paragraph. 
</font> 
<BR> 
<font size=2> 
<P> 
<BxIxCENTER>This document was last updated: 1 1 
</CENTERx/I></B> 
<!--NOTE: Please enter the six digits for today's date --> 
</font> 
<HR> 
<PxBx>I look forward to your comments. Please <A 
HREF="DELETE:enteryoure-mailusername@mdx.ac.ukM>click 
here</A> to send me an 
e-mail. Thank You .<xB> 
<HR> 
<font size=4xCENTER><B> <A HREF="MRSItin">HOME<A> 1 <A 
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HREF= ,7mdx/tech/SEARCH.html">SEARCH</A> 1 <A 
HREF=7mdx/tech/HELP.him]">HELP<./A> 1 <A 
HREF="abst.htm">BACK</A></B> 
</font></BODYxp>The previous <A HREF=Vw~old - welcome.html 
'5MiddIesex University Home Page<Axbr> is still available during the 
transition period from 
the old system to the new.</CENTER> 
<centerxFONT SIZE=2>The Middlesex University <A 
HREF="/MDX/server/server.html">server</A> is <A 
HREF="mailto:andy4@,mdx.ac.uk">coordinated</A> by MRS</FONT 
SrZExcenter> 
</BODY> 
</HTML> 
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A P P E N D I X D 
IT Case Study Transcripts 
1) Transcript from video tape and printouts of H T M L forms 
2) IT tutorial web links 
1) Transcript ftom video tape and printouts of H T M L forms 
Legend: 
Student 1 query = S l 
Student 2 query = S2 
Tutor Response = A " N " , wherc " N " is the number üsted 
chronologically of the answer 
S l : Are there facilities to make notes? 
A l : There are two solutions. First, use the bookmark feature to 
keep a U R L . Next, open a word processing package and togglc (Alt 
+ Tab) between the programs. Alternately you can create a split 
screen effect outlined in the tutorial help system. 
S2: Can you take the problcm with you? Can you have access to the 
problem throughout the lesson? 
A 2 : Same solution offered from A l . 
S2: H o w do you get to the start problem page? 
A 3 : Click the menu bar on the top lcft of every H T M L page. 
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<General discussion revealed a bad link on the Start Problem Page 
menu bar. The solution was to use a similar text link in the body of 
the content > 
<Students search quiedy on the web for several minutes> 
SI: What is the best way to.use the search engine? 
A4: The two recommended strategies are to, first, use the same key 
words in 
different search engines. Next, using the same search engine, try 
different 
key words. 
S2: Should you use internal links or search the Internet? 
A 5 : Both. The internal links are just starting points suggested by 
the tutor. 
<Students search quiedy on the web for several minutes> i 
<Discussion between students on the sites they had found> 
S2: What is a Javascript Alert? <points to prompt box on the 
screen> 
A 6 : This means that there is a Javascript error on the page. Click 
O K and 
continue. 
<Students search quiedy on the web for several minutes> 
< The P C crashes for Student one. She moves over to the next 
computer 
which was previously set up> 
S l : D o all Websites come up from the search engine? 
A7 : see answer A 4 . 
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<Students search quiedy on the web for several minutes> 
SI: What other ways are there to get information on the web 
besides search 
engines? 
A 8 : Two recommended stratégies in the D E L B E R T Tutorial 
system are; to joïn a news group or e-mail a subject expert (i.e.-
university professor, muséum curator, etc.). Due to rime restraints 
neither will be done today. One advantage of using this system is 
flexibility in use. For example, an e-mail could be sent out in the 
morning and retrieved at night after you 
return home from work. 
S2: Why is the (university) network so slow? [Prompted by a 
several minute wait to a search query] 
A 9 : The university network is over burdened by the large number 
of users. Using a modem at home will also have restrictions. One 
suggestion is to save a page locally and then work off-line. Wïth 
Windows 95 you can switch to another program while you wait for 
a file to download. 
S2: What can be done if you don't want to wait any longer for a 
link to connect? 
AIO: Simply click the Stop button on the menu or the escape 
button. 
[Time for searching is complete. Students are prompted to submit 
first solution. See data in the table 6.420 below] 
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startProblemSubmitl : 
startPrablemSuimitl: Subrmt Comments 
Submit Comments Date: 
Date: 28/01/98 
- 28/01/98 Time: 
Time: 12:41:07 
12:40:15 Remote U s e r 
Remote U s e r 
Comments 
Commente 
j.lilly@mdx.ac.uk/1 do not have an answer at dûs time. There 
S.stanlcy@mdji.ac.uk. N o web sites found in the time are several reasons for this - limited time available for search. 
allowed. inexpérience of using Internet and refining Web searches. 
None 
Statt Problem: Submission Rcsults 
[Students are prompted to enter responses to the Start Problem 
questionnaire.] 
IT Pilot Case Study: Start Problem Web Survey 
startProblemGOAL: yes 
StartProblemGoal: Y E S 
startProblemSubmit: Submit Form 
Date: 28/01/98 
StartProblemOpenText: 
It would have been useful to have starting web site 
address 
this would have eut down the time spent searching the 
web 
************************************************ 
********************** 
startProblemGOAL: yes 
StartProblemGoal: Y E S 
startProblemSubmit: Submit Form 
Date: 28/01/98 
StartProblemOpenText: 
The time limitation has meant that I have not had time to 
read the background 
information. 
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
** 
M o d e l G O A L : VI 
B a c k G r o u n d M O D E L l : Y E S 
Date: 28/01/98 
Model Ans wer: 
********************************************* 
startProblemGOAL: false 
StartProblemGoal: Y E S 
startProblemSubmit: Submit Form 
Date: 30/01/98 
StartProblemOpenText: 
The question implies that I know what the National 
Curriculum is. M y question 
is, what is the National Curriculum? Is it the same as the 
background 
information concerning the S C A A ? Other than that, the 
question (goal) is asked 
in a straight forward manner that 1 have no problem 
identifying with. Secondly, 
your background material is directly related to the Goal. 
I Like i t 
Minor comments concerning the background material: Use same font types 
for all 
( S C A A is in italics); It would be nice if you could provide 
an online référence 
or U R L to each of the three références so I don't need to 
hunt for them myself; 
the page design for browsers with graphics turned off is 
too constrained with 
much white space ali around every text area or box. 
Please use accessibility 
Standards when desìgning web pages, see 
[http://server.berkeley.edu/~cdaveb/anybrowser.html] 
For instance this box is only 2 lines long on my browser 
and centred in the 
middle one-third of my screen. Sure is hard to see what I 
have written. 
* * * * * * * * * * * * * * * * * 
startProblemGOAL: false 
StartProblemGoal: N O 
StartProblemSubmit: Submit Form 
Date: 22/06/98 
StartProblemOpenText: 
I understood what the background material was saying, 
but I didn't understand 
what that had to do with the goal-what are you trying to 
say about the goal m 
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with the background material? 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * * * 
startProblemGOAL: yes 
StartProblemGoal: Y E S 
StartProblemSubmit: Submit Form 
Date: 14/07/98 
StartProblemOpenText: 
************************************************ 
********************* 
startProblemGOAL: yes 
StartProblemGoal: Y E S 
StartProblemSubmit: Submit Form 
Date: 18/10/98 
StartProblemOpenText: 
[Searches and discussion continued for the sample solution and second conclusion] 
SI: Is there a problem using the internet from home? 
A l i : There are two problems. First, the phone lines are blocked. Second, 
you have to pay for the rime on the phone. 
S2: I don't see my submission. 
A12: Be sure to reload the browser after you submit the response to see the 
updated page. 
[Students were then prompted to examine the sample solution and enter 
their second answer. See table 6.422] 
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IT Pilot Case Study Second Solution Transcripts 
SoIution2entry: 
Submit 2nd Solution Entry 
Date: 
28/01/98 
Time: 
13:06:59 
Remote User: 
Comments 
S.stanley@mdx.uk T T A website page unclear, as no information on how to 
use the page, more rime needed to become fluent with the system 
Solution2entry: 
Submit 2nd Solution Entry 
Date: 
28/01/98 
Time: 
13:13:13 
Remote User: 
Comments 
In the limited rime available I did manage to visit the 3 suggested top 
sites and the S C A A site. Because of my limited 
expérience on the Internet I do not feel qualified to comment on whether 
they were the best but I was impressed with what I 
saw. 
Additional developmental data is in the form of e-mail correspondence 
leading to the development of the pre-pilot study. 
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2) I T tutorial web links 
Welcome to the D E L B E R T W E B L I N K S Page. 
This page îs composed of four main parts: 
1.FIRST-TIME USERS: W E B L I N K S 
S T R A T E G I E S 
2 . S E A R C H T O O L S 
3 . 0 N - L I N E R E F E R E N C E S 
4. N E W S G R O U P S / B U L L E T I N B O A R D 
SYSTEMS 
5. A C T I V E L I N K S Page: Your contributions 
T O P 
1) FIRST-TIME USERS: W E B L I N K S S T R A T E G I E S 
T O S T A R T 
FIRST T I M E USERS 
S T A R T S T R A T E G I E S 
N O T E : Some of the following section is made up oftext from : 
N E T T R A I N @ L I S T S E R V . A C S U . B U F F A L O . E D U 
T O START: 
Criticai Review of Data 
1. Define the data source. ( Objective v. Subjective) 
2. Define Author's credentials (Ph.D. ?) 
3. Refereed v. Draft Documents 
4. Research Results v. Opinions 
"The Internet is like a huge library, except people keep bringing 
in new books and putting them on the shelves without telling the librarians 
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where they are putting the books. So the librarians are scrambling around after 
the fact trying to bring a sensé of organisation to the library. Interestingly 
enough, the librarians have split into 2 factions: the Traditionahsts and the 
Indexers. The Traditionalists have tried to organise the information in the 
same way you would expect to find it in a library, broken down by major 
topic area into subtopic areas such as Entertainment: Music: American: Jazz: 
Alto Sax: Charlie Parker. The indexers have decided to take the approach of 
using robots to read every word in every book and index their results as they 
go. Using this methodology, a search for "Charlie Parker" will bring up the 
name of the book that contains that phrase the highest number of times. " 
J im Mack < jimmack@hotmail.com > 
Once you get to a new web site you have a new challenge. Y o u 
then "have to navigate the site, find the search tool, attempt to learn how this 
particular tool works/what it covers, and then search. While this "fact of the 
"net" is more to add to a présentation, it is crucial to note that these resources 
may be holding the answer(s) they need. Useful and valuable info does exist 
on the Internet. However, a lot of it may not be found using a "general" 
search tool. 
Gary Price < gprice@gwis2.circ.gwu.edu > 
FIRST T I M E U S E R S -
The focus is on general information locating concepts; we try to 
stress the connection between "teal-world" search stratégies and transfer of 
these skills to Internet search tools. We then delve into the world of 
formulating keyword searches and supporting <Glossary L I N K > Boolean 
expressions. The point here is to develop a comprehensive word list to aid in 
creating complex search Statements. Then, we survey several *different* 
search engines: Infoseek, Lycos, Excite, AltaVista, Hotbot,etc. The emphasis 
here is exploring each engine's unique functions, as well as noting any 
sirriilarities. We move on to <Glossary L I N K > meta search tools, as has been 
mentioned. I believe we'll inserì some of the new conceptual search engines 
such as NorthernLight and InferenceFind here, as they seem to be the next 
generation. Generic "trailblazers"- resource pages like the Argus 
Clearinghouse, and individual's resource pages. Specialised search tools such 
as tile.net and DejaNews to uncover non-Web resources. I have broken 
search tools into these catégories, which helps in training: 
1 .Search Engines: 
Alta Vista, Excite, Infoseek 
2.Subject Catalogues: 
M E L (http://www.mel.lib.mi.us), 
Internet Public Library 
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(http://www.ipl.org), Yahoo 
3.Meta Search Engines: 
Dog Pile, ProFusion 
4.Subject Specific Search Engines: 
I have the students do a search using Yahoo with the key words search 
engine. 
Ashima Saiga! < asaig@hopper.com > 
Once you get to a new web site you have a new challenge. Y o u then "have to 
navigate the site, find the search tool, attempt to learn how this particular tool 
works/what it Covers, and then search. While this "fact of the "net" is more to 
add to a présentation, it is crucial to note that thèse resources may be holding 
the answer(s) they need. Useful and valuable info does exist on the Internet. 
However, a lot of it may not be found using a "general" search tool. 
Gary Price < gprice@gwis2.circ.gwu.edu > 
Suppose you know that the search engine for the Boston Area Mechanics List 
is called B B N but you forget the Boston Area MechanicsList and only 
remember B B N . Try DogPile, MetaFind and Inference on B B N and tell me 
which one turns up the answer the quiekest. See how many Bolt Beranek and 
Newman you reeeive. Searching on my name <Gerald E. Boyd> won't do 
much good until you go to DejaNews where I appear almost 1600 times. 
Yahoo only has the correct one listed about 10 times in the first 60 matches. 
Likewise with AltaVista. Patrick Crispen only appears 5 times in DejaNews. 
So Patrick Crispen and the RoadMap series is catalogued in more places on 
the Internet than I, but I answer more questions that are catalogued on the 
Internet. Like I said, ìt dépends upon what you do... 
Gerry Boyd < gboyd@netcom.com > . 
START S T R A T E G I E S : 
For a "scholarly" topic: 
l . If you have a general topic you wish to find information on use a"subject 
catalogue." (Yahoo, Librarian's Index, Infornine, etc.) 
2.1f you want to use "pre-selected" links, use an "annotated subject catalogue." 
(Magellan, WebCrawler, etc.) 
3.1f you want to find "quality" sites quickìy, use a "subject guide." (Argus, 
W W W Virtual Library, etc.) 
4. To make sure you haven't missed anything important, use a searchable 
index. 
5. Then follow up with a meta-index for those "unmined gems." 
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For a reasonably simple topic where you want lots of cjuick results: 
1. Start with a searchable index. Use a single index to develop a workable 
search strategy, using the advanced features of that engine and <Glossary 
Link> Boolean logie. 
2, Then use a Meta-index to search multiple indexes 
For general facts and figures: 
Use a référence room (Internet Public Library, Galaxy Référence, and others) 
Terry Dugas < dugast@naples.net > 
T O P 
2) S E A R C H T O O L S 
S E A R C H SITES 
1) A great way to introduce students to the Internet is to take them to 
http://www.webring.org and its comprehensive directory by category at 
:http://www.webring.org/ringworld/ of 250,000 sites in Webrings. 
Gleason Sackman just posted in Net-Happenings an announcement about 
two articles describing webrings and the upcoming changes at webring.org, 
which is under new management....and is planning a big new expansión..."as 
an alternative to search engines." 
http://www.webweek.com/1997/10/20/markcomm/19971020-
webrings.html 
http://personalweb. mixiingco.com/library/weekly/aal 10397.htm 
Tracy Marks < tmar@tiac.net > 
Traceroute Utility 
Leam to use a traceroute utility. It will show you each of the hops along 
the route to the site you are trying to connect to, and at which point the 
connection fails. If you use Win 95, there is a D O S utility built in: 
tracert.exe in the C:\windows directory; For any other operating 
system, there are freeware utilities readily available. Y o u can run a command 
like this: tracert www.yahoo.com 
This example will show you the path between you and yahoo.com step by 
step and how long it takes to connect to each step. 
Walt Howe < http://people.delphi.com/walthowe/ > 
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S E A R C H SITES: 
I N F O • Seek 
http://home, netscape, com/escapes/search/netsearch_2.html 
Netscape-
http://home.netscapc.com/escapes/seaLch/iitsrchmd-5.html 
Excite 
http://home.netscape.com/escapes/search/netsearch_l .html 
Yahoo 
http://home.netscape.com/escapes/search/netsearch_4.html 
Lycos 
http://home.netscape.com/escapes/search/netsearch_3.html 
A O L NetFind 
http://home.netscape.com/escapes/search/netsearch_5.html 
H O T B O T -
http://home.netscape.com/escapes/search/netsearch_6.html 
LookSmart 
http://home.netscape.com/cscapcs/search/netsearch_7.html 
C / N E T Search.com -
http://home, netscape, com/escapes/search/netsearch_8.html 
WebCrawler 
http://home.netscape.com/es cap es/search/netsearch_9.html 
Microsoft Magazine Search Tool: 
http://library, micros oft.com/compmags.htm 
The S E A R C H W I Z A R D will help you add words to your 
search list. T R Y IT 
O U T ! 
I M A G E S E A R C H E N G I N E S 
Yahoo's Image Surfer 
http://isurf.interpix.com/ 
G i f Wizard Image Search 
http: / / www.raspberryMll.com/gifwiz/search.html 
Web Places 4-engine Clip Art Searcher 
http://www. web places, com/search/ 
Lycos Pictures and Sounds Searcher 
http://www. lycos.com/ly cosmedia.html 
InfoSeek's Image Seek 
http://www.imageseek.com 
Art Search 
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http://www.attsearch.net/artsearch/ 
Barry's Clip Art Server 
http://www.barrysclipart.com/ 
Hot Bot's Image Search (choose media type) 
http://www.hotbot.com 
The Amazing Picture Machine 
http://www. ncrtec.org/picture.htm 
Cyber411 Multi-engine Image Searcher 
http://www.ist.net/clipart/imsearch-html 
Wusd.edu's Image Finder 
http://wuecon.wusd.edu/other_www/ wuarchimage.html 
Excite1 s Image Search 
http://www. predsionimages.com/search/search.htm 
WebSeek Image and Video Search 
http://www.ctr.columbia.edu/webseek/ 
(links from http://www.windweaver.com/searchpage9b.htm) 
Tracy Marks, M . A . tmar@dac.net http://www.windweaver.com/ 
DogPile : http://www.dogpile.com/ 
MetaFind: http://www.metaflnd.com 
Searching the N E T : 
http://wwwscout.cs.wisc.edu/scout/toolkit/searchmg/mdex.htrnl 
Search Tools and Directories: 
htrpj://g\vis2.ckc.g\vu.edu/~gprice/direct.htm 
Liszt Search: 
http://www.Uszt.com/cgi-bm/liszt.cgi?form=options 
http://g\vis2.ckc.g^vu.edu/~gpnce/clkect.htm 
AskERJC: A S K Enc 
http://ericir.syr.edu/ 
http://ericir.syr.edu/Virmal/Listserv_Arcrdves/disted-
http://ericir.syr.edu/Vulual/IJstsen'_^^ 
http://www.h-net.msu.edu/~edweb/ 
http://ericps.crc.uiuc.edu/eece/Iis tserv.html 
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Newspapers can be a good source of information 
T O P 
3) O N - L I N E R E F E R E N C E S 
This section is composed of thèse parts: 
1 .On-Line Libraries 
2.FTP Sites 
3 . ILIAD 
4.Specialised Directories 
5.Museums 
ó.Miscellaneous 
Note: A good place to start - Zdnet's new H T M L users 
training area - about 20 tutorials and articles 
http://www.zdnet.com/products/htmluser.htrnl 
1) On-Line Libraries 
Excellent article with great librar)' links: Online Libraries are 
Great Research Tools 
http://www.nytimes.com/library/cyber/sites/110397sites.html 
Public Libraries with W W W and Gopher Services (over 500 -
some links are broken) 
httpy/sjcpl.hb.m.us/homepage/PubhcIjbraries/PublibSrvsGpherW'WW.ht 
ml#wwwsrv 
11/4/97) 
U.S. Public Libraries with Web Sites (new url and update 
htlp://w\vw.capecod.net/epl/pubUc.Übraries.html 
h0p://gwis2.ckc.gwu.edu/~gprice/direct.htm#Ready Reference 
PowerPoint Presentations (55 slides) on Mailing Lists 
http://ourworld.compuserve.com/homepages/ajra/rriailingl.htm 
Tracy Marks < tmar@tiac.net > 
M I C R O S O F T L I B R A R Y : http://library.microsoft.com/ 
University of Waterloo Electronic Library -
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Resources of Scholarly Societies by Subject links to over. 1100 scholarly 
societies/resource centres on the Internet in about 30 categories (e.g. 
psychology, anthropology, dance, law). Further information on the Scholarly 
Society project ÌS at 
http://www.lib.uwaterloo.ca/society/overview.html 
T O P 
2) FTP Sites: 
The top 10 ftp sitcs 
http://www.cnet.com/Content/Reviews/Compare/Ftp / ssl 2.html 
Some highly recommended sitcs include Walnut Creek ftp.cdrom.com and 
Papa Winsock papa.indstate.edu , with Arizona Mac Users group ftp.amug.org 
recommended for Macs. 
The top 9 ftp clients 
http://www.cnet.com/Content/Reviews/Compare/Ftp/ssOl .html 
Bullet-Proof FTP is their pick. 
T O P 
3) I L I A D : 
I L I A D searches the Internet offline via email or the Web. If you have email -
you can search the Web! 
H O W D O I U S E IITAD? 
1. Type an E-Mai l message in the format listed below. Y o u can save this 
formatting your email address book so each email only requires that you enter 
the keywords. 
2. Questions should be keywords relevant to your request. Avoid command 
cross-disciplinary words. Select narrow, unique search terms that are focused 
on your topic. Subrnit 1 query per E-Mail . 
3. E-mail your request to: ÌlÌad@algol.jsc.nasa.gov 
4. The format required is: Subject: iliaci query ?Q : your query keywords 
S P E C I A L O P T I O N 
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A special U R L option exists for those who have Web browsers and would 
prefer their answers as a list of hyperlinks in an html document This option 
functions prirnarily as a rime saving device. Searches are performed 
independendy and the results are emailed as an html document. If you request 
this option, save the email you receive as xxx.html and bring it up in a Web 
browser as a local file. 
Example: Subject: iliad query 
*OutputType : urls 
?Q : your query keywords 
For more information visit the following URLs : 
http://www.jsc.nasa.gov/stb/iliad.html (GUI page) 
http://www.jsc.nasa.gov/stb/iliadm.html 
(text-only page) 
T O P 
4) Specialised Directories: 
Cover kinds of data (e.g., email addresses, web server mformation) that 
require spécial tools for effective searching from: 
http://wwwscout. es.wisc.edu/scout/toolltit/seaxcrurig/mdex.htrnl 
"Direct" links to searchable resources. Feel free to have a 
look: http://gwis2.circ.gwu.edu/~gprice/dircct.htm 
T O P 
5) Museums: 
I N F O Seek: 
http://www.infoseek.com/Tides?qt=museums&col=WWcksv=N4&svx=nss 
b 
Excite: 
http://www.excite.com/search.gw?trace=l&search=museum 
Yahoo: 
http://search.yahoo.com/bin/search?p=museums&a=n 
Lycos:http://www-uk.lycos.com/cgi-
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bin /pursuit?query=muséums 
H O T B O T : 
http://ww.search.hotbot.eom/hResult.h 
MT=museums&act.search.x=73&act.search.y=12 
LookSmart: 
http: / / www.looksmart.com/ r?comefrom=nspanel-
search&key=museums&search=l&subrnÌt.x=26&submÌLy=ll 
C / N E T Search.com : 
http://ww.search.com/Infosee^ 
=muséums 
WebCrawler: 
http://webcrawler.com/cgi-
bin/WebQuery?searchText=museums&src=ns 
T O P 
" 6) Miscellaneous: 
U N I V E R S I T Y SITES 
This is just one location. D o a search for more information: 
http://www. mit.edu:8001 / people/cdemello/univ.html 
NetLEarn: Internet Learning Resource Directory 
http://www.rgu.ac.uk/~sim/research/nedeam/callist.htm 
International Fédération for Information Processing 
http://www.ifip.or.at/ 
Ed. Tech. Resource Centre 
http://www.pws.com/canit/canit.html 
Cyber Prof at UoflUinois ( R E S O U R C E PART) 
http://loner.ccsr.uiuc.edu/cyberprof/ 
L E O : Librarians and Educators Online 
http://www.leonline.com/ 
Netl ingo has a great site for web related terms. - Check it out! 
Magazines 
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Microsoft Computer Magazines List: 
hdp://übrary.rmcrosoftxom/scripts/ezmes.idc?term=%% 
Newspapers 
Newspapers can be a good source of information 
. On-line Encyclopedia 
This On-line encyclopedia has a search tool. 
T O P 
4) N E W S G R O U P S / B U L L I T I N B O A R D SYSTEMS 
1) Apart from the Internet Classroom Assistant at http://www.nicenet.org , 
which I heartily recommend, you can get a free online message board to use 
personally and professionally at: http://www.dboard.com/msgboards 
.It's an easy way for instructors and students to leave messages 
for each other, and for beginning Internet students to practice paxticipating in 
online life. 
2) Info about classnet is to be found on: 
http://www.macatawa.org/^niinicom/ 
3) Here's a neat Uttle way to find something within a particular 
newsgroup. G o to http://www.dejanews.com and enter the following into the 
Search field: keyword & ~ g (name.of. newsgroup)Whereby: 
"keyword" is the info you are searcriing for (no quotes). More 
than one keyword may be entered separated by Spaces and an " & " but no 
other Symbols, "name.of.newsgroup" (no quotes) is the name of the 
newsgroup you want to search in. Make sure that it is enclosed widiin 
parenthèses and is proceeded by "& ~ g " (no quotes). This of course implies 
you know the exact name of the newsgroup. If you don't, then use DejaNews 
Interest Finder. 
4) Here is a list of news groups you can join to get e-mail about a 
topic: 
http://www.cr.nps.gov/ncptt/irg/kg-hstser^s.htrnl 
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A P P E N D I X E 
Philosophy Case Study Transcripts 
The following is die results of die Philosophy Case study: 
1) Start Problem Web Survey 
2) Start Problem Submission 
3) Sample Solution Web Survey 
4) Second Solution Submission 
5) End Web Survey 
6) Video Conference Interview 
7) Sample of an Annotation Page 
8) Sample of Suggested Web Links 
9) Samples of Active Entry Submissions 
1 ) Start Problem Web Survey 
Clear_essay_assignment: YES 
Understand _Background: YES 
open response submit: Send Comments - click once 
Date: 05/03/98 
, Remote User: 
Clear_essay_assignment: YES 
Understand _Background: YES 
open response submit: Send Comments - click once 
Date: 05/03/98 
Remote User 
Clear_essay_assignment: YES 
Understand _Background: YES 
open response submit: Send Comments - click once 
Date: 05/03/98 
Remote User: 
P_StartEssay_OpenResponse: open response , Submit open response 
Date: 05/03/98 
Remote User: 
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H t * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * - * * * * * * * * * * 
test 2 , Submit open response 
05/03/98 
********************************** 
click here, [ Submit - open response ] 
05/03/98 
*************************************************************+ + + + + ; + : ; i t : + : + : 
test from remote, [ Submit - open response ] 
05/03/98 
********************************************************************** 
P_StartEssay_OpenResponse: H I from jeff, [ Submit - open response ] 
Date: 07/03/98 
Remote Name: 158.94.1.61 
Remote User: 
2) Start Problem Submission 
First Draft Essay - Submit: 
Submit First Draft Essay 
Date: 
21/04/98 
Time: 
14:57:07 
Remote User: 
FirstDraftEssay_Entry Form 
Krista Stevens, ksl39@mdx.ac.uk 
Does Sartre's conception of the human condition have any moral 
implications? 
Before answering the above question, there is another that needs to be looked 
at first. This being what Sartre actually meant by the human condition. After 
this has been examinèd, the question of it has any moral implications will be 
looked at. Sartre has the point of view that is called Atheistic ExJstentialism, 
which puts the emphasis on the individuai instead of society. The main thème 
of this theory is the concern with the freedom of individuals. The belief in the 
ability of every person to choose for themselves their attributes, purposes, 
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values and way of Life: It is concerned with not just maintaining it as a truth, 
but to persuade everyone to Uve by it as well- The only authendc and genuine 
way of Irving is that which is freely chosen by the individuai themselves. In 
one sensé, Sartre would deny that there is ant such thing as human nature for 
there to be true or false théories about. We have not been created for any 
purpose, by either God or évolution . We simply find ourselves existing and ' 
then we have to decide what to do and make with ourselves. Seeing that we 
choose what to do with ourselves, it makes redundant the redestination 
theory, of which G o d is said to have for each of us. A clear saying for this is, 
"we are anytiiing that we choose to be". This saying may be seen to sum up 
existentiaüsm as a whole. In his view, we are condemned to be free. 
There is no limit to our freedom, apart from the fact the we are not free to 
cease to be free. We cannot rely on others to make our décisions for us, with 
particular référence to God. Without G o d to teU us what to do using the Bible 
or other religious works, we cannot faU back onto what is in them to excuse 
our actions. Sartre uses the term anguish to describe the consciousness of a 
mans own freedom. Anguish is not the fear of an external object, but the 
awareness of the unpredictability of mans own behaviour. It is also the 
consciousness of our freedom, which is painful so we try to avoid it. This is 
illusòry, because it is a necessary truth that we are free. One thing that does 
spring out from the définition of existentiahsm, is that if an individuai is free 
to choose their own values, what is to stop them placing little or no value on 
others. Also if that person really is free to choose his own way of life, would it 
lead to anarchy and a breakdown of law and order. If Sartre's conception of 
the human condition is followed, then perhaps not. Because humans are 
brought up in a society where certain values are shared, thèse may stop the 
person from doing what is considered morally wrong. Saying that though, 
considering that the majority of morals that society has are religion based, 
thèse morals would disappear. Sartre points out that we ail have to choose our 
values for ourselves, and that there is no simple answer to the ethical 
questions. 
First Draft Essay - Submit : 
Submit First Draft Essay 
Date: 
27/04/98 
Time: 
15:21:42 
Remote User: 
FirstDraftEssay_Entry Form 
( MH214@mdx.ac.uk ) Critically discuss Sartre's central thème that there is at 
least one being whose existence cornes before its essence Existentialism and 
Humanism stands as a defense of existentialism and supports the clairn that 
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the human condition is to labour and die in this world and that during our 
Hves it is up to us and the choices we make to define our essence. It also 
stresses the freedom we have to choose for ourselves the paths we wish to 
follow but adds the responsibiltty of not only choosing for ourselves but also 
for ali conscious beings. This view can be seen as the ethics of freedom that 
Sartre adopts and a way of including a moral code in a philosophy that states 
that there is no G o d or any particular guidelines to follow. It condemns us as 
free choosing individuals with no human nature to fall back on as an excuse 
and no illusions of an afterlife to guide our actions and the choices we make in 
this life. We have no essence and only can obtain an existence through what 
we make of ourselves in this life. By living as free individuals we 
become an existence and mould ourselves into who we are. 
To express this claim that existence précèdes essence Sartre uses the example 
of a paper knife. It is clear to see that the artisan must have had a conception 
of the paper knife before producing it. Only through the production of the 
paper knife have you deterrnined its essence just as only through our existence 
and the choices we make can we become who we are and obtain an essence. 
From a religious view point could say that G o d is the artisan and only through 
God's conception of us are we created at ali: " G o d makes man according to a 
procedure and a conception" (Existentialism and Humanism, p27). Sartre as 
an atheist existentialist though did not believe in G o d as the creator, and 
claimed that if G o d did not exist then it must be true that there must be at 
least one being whose existence becomes before its essence; it must exist for 
one to have any conception of it. The being is man and through his existence 
he acquires an essence through the freedom of his choices. When man takes 
action and makes a décision to what he will make of himself he will not 
becomes what he wishes to be until he has followed his actions through: "He 
will not be anything until later, and then he will be what he makes of himself' 
(Existentialism as Humanism, p28). 
First Draft Essay - Submit : 
Submit First Draft Essay 
Date: 
28/04/98 
Time: 
23:32:04 
Remote User: 
FirstDraftEssay_Entry Form 
jkl30@rndx. ac.uk 
Does Sartre's conception of the human condition has any moral implications. 
Since ancient rimes, ali the moral laws were based on the Gods will. 
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Regardless of the country, culture or spécifie religious beliefs, people believed 
they were given cornmandments they lived by. Sartre, who was not the first, 
but one of many who opposed the traditional organisation of the civilised 
world. Through his Philosophy of existentialism, he offers new explanations, 
and how I understand his postulâtes- hope and an optimistic overview of 
human reality. This essay will examine Sartre's human condition theory 
which présents a new approach to morality. 
What Sartre means by the human condition is simply "what never vary... 
having to labour and to die". Because there is no G o d there is absolutely 
nothing chat is prohibïted. There is no such thing as human nature, we reate 
ourselves through our actions and acquire the essence in the course of our 
lives. The meaning of that is that for the first rime people are with to excuse 
whatsoever. Any action that anyone décides to undertake is chosen freely and 
the responsibility lies with that person. O n one hand as I said it provides no 
excuse, what is more important is that people are bound by no faith or 
destiny. Sartre says that we are condemned to be free, that "man is fxeedom" 
and therefore responsible for everything he does. This causes anxiety and 
despair, because so often people are faced with choices which they would 
have rather avoided. Sartre opposes human weakness, he says that every day 
of a man's life he makes choices that define riim. There is no imitation. A man 
is free to do anything he chooses and through that he can become anything he 
chooses. There are no guarantees, we are free to choose but not free to 
succeed. Absolute freedom implies moral conséquences. It is entirely up to an 
individuai to interpret what is happening, and how this particular individuai is 
going to react to what is happening. Even if someone décides to ask for 
advice it is normally predetermined by the subconscious décision who will be 
asked for assistance. 
To illustrate his meaning Sartre uses the example of a young 
French boy during W.W.II undecided whether to leave his mother and join 
the army or stay with her and look after her. He décides to come for advice to 
Sartre, who then tells him that there is no such mie that can help him, that he 
needs to come up with an answer ali on his own. The boy only knows the 
answer, and only he can make a décision that will reflect his state of mind. 
What is most important, is that there are no by God-given prò or against that 
he should look up to. He will make the choice and through that action he will 
express and evaluate his srandpoint. That is only when he made the choice the 
others will place the judgement upon him, others might say that he was in 
error or not, but cannot choose his préférences. 
Sartre thinks that the lack of a priori moral cornmandments 
brings ethics to the level of the arts. A n artist expresses himself through his 
work, and he is judged upon his finished création and not during painting or 
at any given moment that is preceding the final. When on the other hand we 
watch any work of art we do understand that what we see is the sum of 
circumstances in which the création happened, state of the artists mind in the 
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time of"création and than we judge. Then again we could say that we do or do 
not like the work but we cannot say that the artist should have seen the objeçt 
of his inspiration differendy. It seems, however there is one value for Sartre 
that is the starting point in ail morality and that is the universality of purpose. 
He says that regardless of the class or culture we can always understand 
another man purpose, that we long to the same. 
The bottom line is that we are condemned to freedom but also to 
being together. To Sartre it means that through our actions we choose not 
only for ourselves but most importandy for the whole of the mankind, and to 
choose for the humanity is to appreciate that our choice would be just as good 
if made by anyone else. Sartre explains that in the following manner: if we 
catch someone doing something we disapprove of we could ask: so what do 
you ttiink would happened if everyone did this. It does not matter for instance 
how many people breaks the law, what is important is that through our 
actions we say that we tJiink it is good to do something or not. 
What follows is that every man purpose is equal and deserves the 
same amount of considération and if we make a certain décision it is like 
saying that it would be just as good for any other person to do the same thing. 
Sartre's idea of human condition does not apply to one particular part of 
man's Life. This is an explanation of the whole circle of human Life, influencing 
every aspect of it, obviously morality amongst others. Sartre's idea of ethical 
principles seems strongly utylitarian and however some of his ideas might 
seem quite difficult to agrée with, when applied to practical philosophy they 
seem perfecdy sound. What I mean here is the theory of responsibility and 
choice, which might seem to cause anxiety and distress but in ethics insure 
the fundamentall impartiality and universality. (I can try to explain that) 
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Malcolm Raymond. Short First Draft of Sartre essay. 
In the early 1970s Italian arust Stefano Cantoni was invited to 
submit a proposal for sculpture show at the London Institute for 
Contemporary Art [I.C.A]. Cantonis proposal was to set up a machine gun 
turret above a chair in the main gallery Space. The chair and machine guns 
were connected so that every 500th person to sit in the chair would acrivate 
the machine guns which would then ftre live ammuriition at everyone in the 
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gaUery. Suffice to say, health and safety régulations prevented the I.C.A from 
corriniissioning this work. However, if this installation had been allowed it 
would have provided a vivid illustration of Jean Paul Sartre's existential 
philosophy. For the participants/viewers of the installation would have had 
the choice of whether to sit in chair or not . What they would not able to 
choose is the conséquences of sitting [unless of course they waited and 
counted until they would be the 500th person to sit in the chair]. 
For Sartre this would be an example of the absurdity of the world. In that we 
are free to choose but we cannot choose the circumstances in which we make 
our choices nor what the outcome of thèse choices will be. T o arrive at this 
situation of free choice Sartre first of ail has to establish that existence cornes 
before essence. By this Sartre means that nothing of the individuai subject can 
corne into being before the individuai exists. For unlike Descartes who 
believed that G od preceded and designed humanity, Sartre argues that it is the 
individuai subject that defines what it is to be a human being. This implies that 
when the individuai subject defines his/her self s/he is also defining ali human 
beings. The individuai is then the one thing whose existence must precede 
essence. Initially this would seem to be an echo of Cartesian doubt, in that the 
only one thing any subject can be certain of is that "I exist". Although Sartre 
takes the Cartesian to be an indubitable truth he has little rime for any 
resulting doubt about things in the world. Moreovcr, where Descartes uses 
G o d and the self to defâne ali that is in the world, Sartre uses other subjects. 
Sartre's négation of skepticism has its roots in the phenomenology of 
Husserl. Husserl argued that the question of existence of things should be set 
aside, so that we can concentrate only on our own expérience and discover its 
essential structures. The implication of this for Sartre was that everything must 
lie outside of consciousness; even including the self. By this Sartre means 
existence or being is not achieved through passivity but only through action. 
There is at work here a kind of dualism, in that consciousness nor the actions 
or objects of consciousness can exist without each other, but at the same time 
they are separate. That is, through choice and action we bring in to being the 
objects of the world and it is the objects or other subjects that define what we 
are. This freedom of choice does not lead to the meaninglessness that Nagel 
pointed to in his discussion of Free Will or Deterrninism. For Nagel argued 
that absolute freedom was meaningless as there would be no values or criteria 
by which the free individuai could make choices. It would lead to merely 
random and valueless acts. For Sartre this is overcome as the situation in 
which we make our choices précèdes us. W E are born into a pre-
existing world and make our choices in what is available there.. To return to 
the example of CantonTs installation, we would have made the choice to 
attend the gallcry [having chosen to live the kind of life that involves attending 
art exhibitions] and then we would be faced with the choice of sitting or not 
sitting in the chair. If we choose to sit in the chair and happened to be the 
500th person then we would have to face the fact that our choices had 
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conséquences upon other people [ in this case that would be the shooting and 
possible death of other people Ln the gallery]. Alternatively, if some other 
person was the 500th person to sit in the chair we would be at the mercy of 
another choices. Therefore, the individuals action has conséquences for others 
and the act ions of others has conséquences on the individuai. 
The grey area of Sartre's statement of existence preceding essence is in 
choosing ones actions if there is no moral objectivism. Why choose one act 
over another? The main motivation would appcar to be concernée! with 
freedom. For according to Sartre to deny ones own freedom is to be act in 
bad faith and so it must follow that to act in away that restricts others would 
also be an act of bad faith. If this is so then the only response to the Cantoni 
installation would be to avoid sitting in the chair altogether. 
However is this not restricting the individuals freedom to interact with the 
work? In many ways this is the central dilemma of Sartre's philosophy. He 
seems to have merely taken God out of Descartes équation and replaced it 
with a subjective, secular moraüty in which the individuai plays a "Godlike" 
rôle and develops an equally convolutcd morality. 
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Critically discuss Sartre's central claim in Existentialism and 
Humanism that "there is at least one being whose existence cornes before its 
essence." Sartre's argument that existence cornes before essence is centered 
around our freedom and responsibility to make the choices that define us 
within our environment. His claim is that, it is our actions that define us, and 
the responsibility for thèse actions and therefor the way we are defined 
within the world, lies entirely with ourselves. This essay will focus on whether 
our choices as individuals are completely free, or whether they are 
constrained by things outside ourselves such as circumstances and social 
conditioning. It will argue that although existence cornes before essence, our 
choices and actions (and therefor any définitions of ourselves) are Limited by 
the situation in which we find ourselves. 
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Sartre quotes Dostoievsky as saying "If G o d did not exist, then everything is 
permitted." He then affirms that, "everything is indeed permitted, and that 
that, for existentialism is the starting point". Because everything is permirted 
we must be responsible for our actions. There is no God, no higher authority 
that controls us, there is no détermination. We can not search for safety in a 
grand plan for human kind, we are what we do and it is our actions that defìne 
us. 
Sartre limits the influence of environment to what he calls "factisity", our 
décisions, he says should not be effected by our circumstances. It however 
seems that life is not like that, we ali have an environment and a history, we 
come to this point in our lives with ideas and conceptions of ourselves and 
society. 
While there is a lot in Satre's philosophy that seems concrete, to me there is 
something missing. It seems that the choices we make, must to a certain 
extent be dictated by our circums tances. Take for instance, Sartre's own 
example of the young man who goes to him for advice on whether to stay at 
home to look after his ailing mother, or join the Free French Forces . If we 
look at the situation under which this choice must be made, we can see that 
the following conditions prevali. His mother is ailing and quarrelling with his 
father, who has become a "collaborator", it is a rime of war, and his brother 
has been killed. Thèse conditions serve to limit the yourig mans choice to one 
of the above options, he can not (or he feels he can not) go off and start a 
family, or indeed Uve his Life in any way other than following one of the above 
two courses of action. Thèse conditions then serve to limit his options, and 
they also must exist, in order that he has these choices. He can not for 
instance, join the Free French Force if such a thing does not exists. Sartre 
would of course reply, that aU of these choices were indeed open to the 
young man, but he has alrcady taken the décision to foUow one of the two 
paths in question. This however, does not résolve the argument that 
prevailing conditions influence our décisions. The student's décision was 
affected by the circumstances in which he found himself. Likewise, our 
choices are influenced by our circumstances, our surroundings, our aspirations 
and our social conditioning. For example NagePs simple illustration of the 
choice between a peach and a piece of chocolaté cake. While making this 
choice a number of factors about-our situation are under considération. Wil l 
the cake make us fat? D o we care (have we been conditioned to care) if the 
cake makes us fat? Is our body allergie to either the cake or the fruit? D o we 
like both chocolaté and peaches? Indeed, we can only choose either item from 
the café if we can pay for it. This view that the aspirations and circumstances 
of ourselves, and those around us, affect our décisions can be transferred to 
more complex choices than what we cat for lunch in a café. For instance, we 
may or may not, aspire to give up work and Uve a Ufe of leisure in five star 
luxury, but we can not choose to do it, if we do not have the means to pay for 
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it. 
It is quite easy to accept that there is no determinism, and that existence 
cornes before essence. It then follows that we are free to make Life changing 
décisions, and that are we accountable for our own action, or inaction. 
Therefor we are entirely responsible for the définition of ourselves in the 
world. It however, seems that those décisions are constrained not only by our 
circumstances, but also by our aspirations and social conditioning. Sartre's 
explanation of factisity does not, I feel, hold together under the above 
scrutiny. In short we are free to choose (to define ourselves) but only widiin 
the domain of our circumstances and aspirations. 
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ksl39@mdx.ac.uk Does Sartre's conception of the human condition have any 
moral implications? Before answering the above question, another needs to be 
explained first. This being what Sartre's conception of the human condition is, 
before the question of whether any moral implications occur. Sartre's primary 
question seems to be "What is it like to be a human being?" Here, he explains 
that human reality consists of two modes of existence, those of being and 
nothingness. Humans existing both as an in-itself and as a for-itself, as a 
consciousness or nothing. With existentiaüsm, they root this in the expérience 
of what it is really like to be a human being. They put forward the idea that 
there is no human nature, and as such, there are no general patterns of 
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behaviour and feeling appropriate to all human beings. It is an aspect of the 
human condition that we have to make value judgements, without any form 
of guidelines from outside ourselves. The main thème of this theory is the 
concern with the freedom of individuals. The belief in the ability of every 
person to choose for themselves their attributes, purposes, values and way of 
life is important here. The only authentic and genuine way of living is that 
which the individuai themselves, freely chooses. We cannot help but be free 
and choose our way of living under these terms. Sartre also holds a viewpoint 
called Atheistic ExistentiaUsm, which puts the emphasis on the individuai 
instead of on society. We have not been created for any purpose, by either 
G o d , nor évolution. We simply find ourselves existing and then we have to 
decide what to do and make with ourselves. This puts faith into question, and 
also the morality side of theology. Some may point out that if there is no G o d , 
what happens to morality? Sartre points out that we make our own values and 
morals, and so we take on the responsibility of ali mankind. A l i actions that 
we make affect ali others, so if we act in what we would consider a moral and 
upstanding manner, than this would affect ali man into acting in a similar 
fashion. Secing that we choose what to do with ourselves, it makes the 
prédestination theory redundant, of which G o d is said to have for each of us. 
It seems that under this viewpoint, G o d is now just a prédestination theory. A 
saying that may be seen to sum up existentialism as a whole is, "We are 
anything that we choose to be." In his view, we are condemned to be free, 
l i iere is no Limit to out freedom, apart from the fact that we are only limited 
by that freedom. It is impossible not to be free. Sartre also uses the term 
anguish. He uses the term to describe the consciousness of a man's own 
freedom. Anguish is not the fear of an extemal object, but the awareness of 
the unpredictability of man's own behaviour or existence. It is also the 
consciousness of our freedom, which is painful so we try to avoid it. This is 
illusory, because it is a necessary truth tat we are free, and its only limit is 
freedom. Dostoiecsky is quoted by Sartre as saying, if G o d did not exist, 
everything would be pcrmitted." This is a major point in existentialism. This 
can be countered by saying that everything is permitted, but we have to 
regulate our behaviour because ali action refleets and affeets ali man. Man 
cannot help but choose a morality, such is die pressure of circumstances upon 
him." So, you choose the mortality that you have, depending on the 
circumstances you are in at he titne. It could therefore be said that no 
particular set of morals is wrong, as they can change from day to day. The 
moral implications for this is that we have to affirm our morals by doing them 
in each set of circumstances. For example, we can say that we are honest, but 
just because we perform an honest action on one occasion, does not mean 
that we would do so again, if the circumstances werc différent. The moral 
implications for Sartre's views seem to be few and far between. For every 
arguement againt the morals presented here, it seems as though Sartre has a 
counter arguement, so the implications are that we can live in what would bc 
concidered a moral manner, without the need for a G o d , nor other 
supernatural being. _Nigel Warburton. Philosophy - The Basics 2nd édition. 
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(MH214@mdx.ac.uk) Critically discuss Sartre's central thème that there is at 
least one being whose existence cornes before its essence (872 words) 
Existentialism and Humanism stands as a defense of existentialism and 
supports the claim that the human condition is to exist first and have an 
essence later, to labor and die in this world and that during our lives it is up to 
us and the choices we make to define our essence. It also stresses the freedom 
we have to choose for ourselves the paths we wish to follow but adds the 
responsibility of choosing not only for ourselves but also for ail of mankind. It 
condemns us to be free choosing individuals with no human nature to fall 
back on as an excuse and no illusions of afterlife to guide our actions and the 
choices we make in this'life. Our essence can only be obtained through our 
existence as free willed beings constandy remventing ourselves through the 
actions we take. By living as free individuals we will only acquire an essence 
after death. 
Sartre first examines the opposite view; that essence précèdes existence. He 
uses the example of a paper knife. It is clear to see that the artisan must have 
had a conception of the paper knife before producing it. From a religious view 
point we could say that G o d is the artisan and only through God's conception 
of us are we created at ali: " G o d makes man according to a procedure and a 
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conception" (*Sartre, p27). Only through this conception of the paper knife 
can the paper knife be produced; therefore its essence must precede its 
existence in this. Sartre argues the opposing view though was that only 
through our existence and the choices that we make can we become who we 
are and obtain an essence. 
Sartre is an atheist existendaUst who claims that if G o d does not exist then 
there must be at ïeast one being whose existence bccomes before its essence. 
This being is man and through his existence he acquires an essence through 
his past actions. Are actions are the resuit of the freedom of our choices, but 
choice is consciousness and consciousness doesn't have an essence. Through 
the actions that we take we are laying a trail behind us. 
When man takes action and makes a décision to what he will make of himself, 
he will not become what he wishes to be until hc has followed his actions 
through: "He will not be anything until later, and then he will be what he 
makes of himself (*Sartre, p28). There are no guarantees though that he will 
ever be what he wishes himself to be and man will remain incomplete whilst 
stili living. 
The relationship between essence and existence, or "necessity and 
contingency" (Whitford, pl3) is one of the centrai philosophical problems in 
twentieth-century France. Sartre claimed that we do not obtain an essence 
until after we are dead, for until chat rime we are stili making choices and 
changing the course of our lives through the décisions we make. It follows 
then that we can not be complete until.we have ceascd to exist and no longer 
can become anything other than what we are at our rime of death: "our 
identity cannot be said to be complete while we arc stili alive because the 
process of création is stili going on" (Whitford, pl3). It was Sartre's belïef that 
those who take refuge in essence and identity are avoiding the responsibility 
that freedom involves. For complete freedom is often associated with 
abandonment and despair when faced with difficult choices in our lives. When 
contemplating thèse ideas, we realise that we are held completely responsible 
for the outeomes of the choices we make which is why some are filled with 
despair when considering Sartre's existentialist philosophy. With this 
knowledge we realise that we have no true self but what we take to be our true 
self is reinvented through our actions and projects we undertake. 
Sartre adopts an ethics of freedom and includes a moral code in a philosophy 
that states that there is no G o d or any particular guidelines to follow. Man 
does not only choose for himself but for the whole of mankind. From the 
choices we make, we are being "creative" and fashioning our image as we 
believe man should be: "To choose between this and that is at the same rime 
to affirm the value of that which has been chosen" ("Sartre, p29). Therefore 
there is a restriction on the values that you can hold. If Sartre were to make 
the décision to get married that would mean that he had cornmitted himself to 
monogamy and held the responsibility of pracricing it. He is saying that he 
affirms thèse values and that this is a standard that he belïeves ail people 
should follow; " In fashioning myself I fashion man" (*Sartre, p30). His moral 
code consists of our freedom and not suppressing the freedom of others. 
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Although wc are abandoned in a world with no ethics and moral standards we 
soll held responsible for our own actions and not taking away that complete 
freedom from anyone else. On our own we must set the values for our own 
societies and try to live accordingly to how we believe man should live. 
*Existentialism and Humanism 
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(jkl30@mdx.ac.uk) Does Sartre's conception of the "human condition" have 
any moral implications? 
One of the fundamental théories of Sartre's existentialism is the human 
condition. He replaces human nature with what never changes "having to 
labour and to die". Human condition is universal and implies universality of 
purpose, which ìs the human actions against the limitations of that condition. 
Sartre is an atheist, he dénies the existence of God and therefore any moral 
commandments. He seems to say that everything is allowed but this is not the 
case. The people strive to affect the same limitations, and the only restraint is 
freedom, either our own or others. Freedom Ìs the principle. Sartre says that 
man is free, man is freedom. This is the foundation of ali values, freedom as a 
value in itself gives action the ultimate significance therefore we ought to will 
for it. The truth of the Cartesian Cogito implies indirecdy that it is not only an 
individuai freedom , but also everybody elses. We find ourselves in Cogito but 
we find others as well. This is through the others that we are able to learn 
about ourselves. We can not become anything other than others impression of 
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us because we create thèse impressions through our actions. We create 
ourselves unrestricted and at ali times. Anything that people might decide to 
do is their free choice. Sartre says that even if someone assumes a passive 
position it is important to realise that it is stili a free choice. That free choice 
implies a moral conséquence and that is responsibility. O n one hand that 
causes anguish. People can not avoid involvement, they must face a multitude 
of problems. What Sartre emphasises is that turriing ones back on problems 
might be the answer but it does not free one from the responsibility. We are 
condemned by freedom. Whether we want it or not no one can avoid choices 
or the responsibility that stems from them. What is more, committing oneself 
to an action equals committing the whole of mankind. The actions which we 
undertake become legitimised through us doing them. In this Sartre employs 
the Kantian idea of a categorical imperative, " act as if the maxhn of your 
action were to become a general naturai law". That éliminâtes caprice or 
fantasy as motives of human actions, because the responsibility is too 
profound. It does not case the problem of.choice. There is nodiing that can 
help with making a décision, that is why Sartre is talking about inventing 
oneself. He explains that by the example of a boy who during W.W.II is faced 
with a difficult problem and seeks advice from Sartre himself. The only one 
that Sartre^can give is that the boy has to come up with an answer on his own. 
Sartre says that there is no universal path for the boy to follow, aìso that in his 
subconscious the boy has made the décision already since he had chosen 
Sartre as an adviser. People know what sort of an advice they are about to get 
from whom they ask, so when asking for advice they are cornmitting 
themselves to a spécifie course of action already. Sartre says that whatever the 
boy does should agrée with his intuition, there is no one right way to act. He 
will be right as long as he acts in good faith, as long as he does not "take 
refuge behind the excuse of his passion, or by inventing some deterministic 
idea". Committing oneself to a certain choice is like a work of art. Sartre says 
that we do not judge an artist before he finishes his création. There are no 
rules to teli him what should be his inspiration or how to work, ali there is to 
place our judgement upon is the final version. We cannot accuse an artist of 
irresponsibility. It is like the décisions we make, they represent our state of 
mind, expériences from past times and the sum of circumstances we have 
contribute to the choices we make .Sartre's morality, which is influenced 
strongly by his metaphysical observations, takes away human excuses and help 
we expect. Through his ethics he provides universality and impartiality of 
morality saying that there is no reason why the freedom of others should get 
any less considération then our own. Sartre says that people from any rime in 
the history and any cultural background can understand each others longing 
for freedom. This is the universality that we create through our actions. 
Clear_essay_assignment: 
Understand .Background: 
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open response submit: 
Essay2submit: 
Submit 2nd Essay 
Date: 
15/05/98 
Time: 
11:06:55 
Remote User: 
DraftEssay2 
(jkl30@mdx.ac.uk) Does Sartre's conception of the "human condition" have 
any moral implications? 
One of the fundamental théories of Sartre's existendalism is the human 
condition. He replaces human nature with what never changes "having to 
labour and to die". Human condition is universal and implies universali ty of 
purpose, which is the human actions against the limitations of that condition. 
Sartre is an atheìst, he dénies the existence of G o d and therefore any moral 
commandments. He seetns to say that everything is allowed but this is not the 
case. The people strive to affect the same limitations, and the only restraint is 
freedom, either our own or others. Freedom is the principle. Sartre says that 
man is free, man is freedom. This is the foundation of ali values, freedom as a 
value in itself gives action the ultimate significance therefore we ought to will 
for it. The truth of the Cartesian Cogito implies indirecdy that it is not only an 
individuai freedom , but also everybody elses. Wc find oursclves in Cogito but 
we find others as well. This is through the others that we are able to learn 
about ourselves. We can not become anything other than others impression of 
us because we create thèse impressions through our actions. We create 
ourselves unrestricted and at ali times. Anything that people might decide to 
do is their free choice. Sartre says that even if someone assumes a passive 
position it is important to realise that it is stili a free choice. That free choice 
implies a moral conséquence and that is responsibility. O n one hand that 
causes anguish. People can not avoid involvement, they must face a multitude 
of problems. What Sartre emphasises is that oirning ones back on problems 
might be the answer but it does not free one from the responsibility. We are 
condemned by freedom. Whether we want it or not no one can avoid choices 
or the responsibility that stems from them. What is more, cornmitting oneself 
to an action equals cornmitting the whole of mankind. The actions which we 
undertake become legitimised through us doing them. In this Sartre employs 
the Kantian idea of a categorical imperative, " act as if the maxim of your 
action were to become a general natural law". That éliminâtes caprice or 
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fantasy as motives of human actions, because the responsibility is too 
profound. It does not ease the problem of choice. There is nothing that can 
help with making a décision, that is why Sartre is talking about inventing 
oneself. He explains that by the example of a boy who during W.W.II is faced 
with a difûcult problem and seeks advice from Sartre himself. The only one 
that Sartre can give is that the boy has to corne up with an answer on his own. 
Sartre says that there is no universal path for the boy to follow, also that in his 
subconscious the boy has made the décision already since he had chosen 
Sartre as an adviser. People know what sort of an advice they are about to get 
from whom they ask, so when asking for advice they are comrmtting 
themselves to a spécifie course of action already. Sartre says that whatever the 
boy does should agrée with his intuition, there is no one right way to act. He 
will be right as long as he acts in good faith, as long as he does not "take 
refuge behind the excuse of his passion, or by mventing some deterministic 
idea". Committing oneself to a certain choice is like a work of art. Sartre says 
that we do not judge an artist before he finishes his création. There are no 
rules to tell him what should be his inspiration or how to work, ail there is to 
place our judgement upon is the final version. We cannot accuse an artist of 
irresponsibility. It is like the décisions we make, they represent our state of 
mind, expériences from past times and the sum of circumstances we have 
contribute to the choices we make .Sartre's morality, which is influenced 
strongly by his metaphysical observations, takes away human excuses and help 
we expect. Through his ethics he provides universality and impartiality of 
morality saying that there is no reason why the freedom of others should get 
any less considération then our own. Sartre says that people from any time in 
the history and any cultural background can understand each others longing 
for freedom. This is the universality that we create through our actions. 
5) End Web Survey 
Date forwarded: Fri, 22 May 1998 13:26:50 +0000 (GMT) 
Date sent: Fri, 22 May 199813:26:27 -0700 
Forwarded by: anthonyl3@bgl.mdx.ac.uk 
From: KRISTA S T E V E N S <KS139@mdx.ac.uk> 
Subject: Re: D E L B E R T Questionnaire 
Forwarded to: . ANTHONYB@nw.mdx.ac.uk 
To: A.Basiel@mdx.ac.uk 
Organi2ation: Middlesex University 
Anthony Basiel wrote: 
> 
> Hello Philosophers-
> We hope your exams went well. 
> This will be the last contact with 
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> you on D E L B E R T , unless you reply 
> to corne for the free lunch on Wed. 
> 24 June lpm @ BG. 
> 
> Below is a short 10 question survey which will 
> take only 5 minutes to do. Your response 
> is important to my research! Please R E P L Y 
> to this e-mail including the original text. 
> Then just " X " the answer and fili in the 
> blank for open responses. 
> Thanks in advance -
> Skip 
> ~ ~ ~ - - ~ ~ — 
> D E L B E R T Questionnaire 
> Please tick " X " for YES or N O for each question. 
> Comments may be added after each response. 
> 
> 1) Did you find using D E L B E R T a useful expérience? YES_x_ N O . 
> If not, W h y ? _ 
> 2) Would you use a D E L B E R T Tutorial in the future? YES_x_ N O _ 
> If not, Why? 
> 3) Would you teli your friends about D E L B E R T ? YES_x_ N O _ 
> If not, W h y ? _ _ _ 
> 
> 4) After the assignment and the sample essay, 
> did you submit the survey form? YES_x_ N O 
> If not, W h y ? _ 
> 5) Did you research your essay before submitting your solution? 
Y E S _ x _ N O _ . 
> If not, W h y ? _ 
> 6) Did you submit information to an Active Entry Page? YES 
N O _ 
> If not, W h y ? _ _ _ 
> 
> 7) Did you read other student's essays in the tutorial? YES N O _ x 
> If not, Why? 
> 8) Did you contact other essay authors about their submissions? 
Y E S _ N O _ x _ 
> If not, Why? 
> 
> 9) Did you contact Jeff or Skip for help with the tutorial? YES_x_ 
N O _ 
> If YES, Why? Just for things needed for arguements in 
es s ay 
> 
> 10) What internet tools did you use for your research? 
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> (tick as needed) 
> _x_None search engines meta-search tools on-line references 
> e-mail BBS/news groups D E L B E R T mentor help 
> Other details 
> 
> Thanks for your time and help! 
> Just R E P L Y to this e-mail. 
> Cheers, 
> Skip and Jeff 
> Anthony "Skip" Basiel 
> Research Student 
> Middlesex University 
> Bounds Green Road 
> London, England 
> N i l 2NQ 
> . - — — — ~ -
> E-mail: a.basiel@mdx.ac.uk 
> Tel:(44)0181-362-6848 
> FAX:(44)0181-362-6411 
> U R L : http://skip.mdx.ac.uk 
> Video Conference -158.94.59.179 
> — — . ~ ~ 
> Visit D E L B E R T soon at: 
> http://skip.mdx.ac.uk/DELBERT/ 
> — . : ~ - ~ — — . ~ 
6.) V i d e o Conference Interview 
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EU:! Canyóu.see me\Ók? 
ßnave; a féw:quick quèstion,;;areìyou ready? 
Did you réply.rto .the questionnaire after the assigr^ èn^essay;anci;^ the'-
sample, essay? If not-why? 
What-intemet.tÒols did-youvùse^ to' research ^'6\^'[%%%d^2-^^^:^^iì 
brews'groùps,*E7rnail an.expert. orsomethingelse?,If nòne-why? 
Did;y Öü. submit anythihg.tò DELBERT :b e side st the e s s ay ?: 
(i-e'. - Â riew.web link) If not wny? 
Did yourèàd othér-studëht's'essays?^ 
Did :yòu-contact other'authors'áboUtthéif>essays? If not why? 
Did^ you contact Jelf or myself about DELBERT?€fhot-why?-
Summary: The session was conducted on 18 May 1998 from 1 -2 p.m., and 
26 May noon -2pm between Bounds Green and Tottenham campuses. 
1) ITie smdents felt that the video image was clear enough for the interview. 
2) The students were ready to begin the interview straight away. 
3) The majority of the students did not submit a reply to the web survey after 
the assignmcnt essay. They feit it was not required and they did not have 
much time. 
4) Some of the students used web search engines. Some contacted Dr. Mason 
by e-mail. A majority used the web links inside the tutorial. 
5) Active entry submissions were not done by the students due to two 
reasons; 
a) The students were novice internet users and felt unsure about the 
process 
b) It was not required for points towards the essay 
6) The majority of the students read each others essays. 
7) The students did not make a big effort to contact each other for the same 
reasons outlined in question 5. 
8) Several students sent private e-mails to the lecturer, Dr. Mason and the 
' L E D , Skip Basiel. They felt less embarrasscd then publicly posting the 
query to the page. 
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7) Sample of an Annotation Page 
Annotation Page: 
Click Netscape Menu Bar: 
1) File / Edit Page 
2) Delete the text and image on this page 
3) Enter you own notes 
4) Save as an H T M L file in you locai disk 
This is a sample of the annotation log feature. 
Sample Pian of Action: 
1) Set the dates for the assignment 
2) Do the background reading 
3) Compose the first draft 
4) Submit the first draft to DELBERT 
5) Examine other samples 
6) Contact other authors 
7) Re-submit the second essay 
Notes for the background reading go here: 
First draft essay here: 
Copy of e-mail correspondence here 
Second essay here 
8) Sample of Suggested Web Links 
(Supplied by Dr. Mason ) 
Below are some weblinks that will be helpfuì to solve the 
problem. Remember: 
< C A U T I O N : Extemal Links> These links will take you 
outside the tutorial. Use the B A C K button on the top of the browser to 
return one page. 
O r if you have set the browser's home button to the tutorial, 
just click H O M E to return to the main menu. 
The links below are in these sections: 
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1. Glossary and Référence 
2. Writing Aids - The Elements of Style 
3. General Philosophy Web Sites 
4. Existentialism and Sartre 
5-Add you own website links 
1) Catcgory: Glossary and Référence 
The new H U M B U L Gateway contains a large collection of 
high quality links to scholarly resources. 
http://users.ox.ac.uk/~humbul/ 
A Dictionary of Philosophical Terms and Names 
http://people.delphi.com/gkemerling/dy/index.htm 
The Dictionary of Philosophy of Mind 
http://www.artsci.wusd.edu/~philos/MmdDict/mdex.html 
A web of on-line dictionaries 
http://wmv.buclmeU.edu/~rbeard/diction.html 
Thesauri and Other Vocabulary Aids 
http://www.bucknell.edu/~rbeard/dictionl .html#thesauri 
A web of on-line grammars 
http://www.bucknell.edu/ ~rbcard/grammars. html 
2) The Elements of Style 
To write clear prose, read White and Strunk's The 
Elements of Style on the World Wide Web. Copy 
and paste the advice you most need to a floppy 
disk after you save it on the H : Drive in you 
Novell account. 
http://www.cccolumbia.edu/acis/bardeby/strunk/ 
3) General Philosophy Web Sites 
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I N T E R N E T S E R V I C E S F O R P H I L O S O P H E R S 
http://www.phil.ruu.nl/phuosophy_semces.html 
Philosophy in Cyberspace: A n annotated guide to 
philosophy-related resources on the internet, indexing more 
than 1500 philosophy-related sites, over 300 mailing lists and 
approximately 60 newsgroups. 
http://mvw-ersonal.monash.edu.au/~dey/priu/index.htm 
Mohr's Philosophy Exercises: Philosophy Web-Browser 
Exercises: 
This site gives detailed instruction on how to use the W W W for your study. 
http://academic.uofs.edu/faculty/pm363/menu.htm 
Electronic Texts: A Hypertext repository of Philosophical 
Texts. 
http://www.bris.ac.uk/Depts/Philosophy/VL/etexts.html 
Sites Devoted to Individuai Philosophers Alphabeócal Index 
http://users, ox.ac.uk/~worc0337/philosophers. html 
The Internet Encyclopaedia of Philosophy 
http://www.utm.edu/research/iep/ 
Stanford Encyclopaedia of Philosophy 
http://plato.stanford.edu/contents.html#m 
The Ism Book: A Field Guide to the Nomenclature of 
Philosophy 
http://www.plantagenet.com/~stpeter/ism/ism.html 
4) Existendalism and Sartre: 
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A rough guide to Continental Philosophy. A resource for 
finding out about philosophy in Continental Europe, incluing basic 
introductions to the life and work of major thinkers. 
http://ourworld.compuserve.com/homepages/mrs_entity/ 
Jean-Paul Sartre: French Existentialist 1905-1980 
http://www.trmcoU.edu/~t}/phn^ 
Jean Paul Sartre {1905-80} 
http://www.tcp.chem.tue.nl/~tgtcmv/simone/sartre.html 
The Realm of Existendalism 
http://members.aol.com/KatharenaE/private/Philo/philo.html 
Introduction to Existentialism and Phenomcnology 
http://ourworld.compuscnre.com/homepages/mrs_entity/mtro.htm 
Jean-Paul Sartre 
http://www.hovc.co.uk/philos/sartre.htm 
Consciousness as a mctaphysical category in Sartre (essay) 
http://www.trevecca.edu/students/jsykes/papers/sartre.html 
Bjorn's Guide to Philosophy - Sartre 
http: //www.knuten.liu.se/~bjoch509/philosophers/sar.html 
Sartre Student Links 
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hftp://\v\w.nd.edu/SmdentIJnks/akoehl/S 
9) Samples of Active Entry Submissions 
Date: 
01/12/98 
Time: ; 
03:49:17 
Remote User: 
Comments 
carverc@tca.net/APPLICATION L E V E L G A T E W A Y [FIREWALL] - A 
firewall System in which service is provided by 
processes that maintain complète T C P connection state and sequencing. 
Application level firewalls often re-address traffic so 
that outgoing traffic appears to have originated from the firewall, radier than 
the internai host.pittp://206.96.207.5/security] 
SubmitWebLinks: 
Submit New WebLinks 
Date: 
21/06/99 
Time: 
09:15:17 
Remote User: 
PhilosophyActive Weblinks 
amiah@dmu.ac.uk Sport Phüosophy Web 
[http://www. dmu.ac.uk/dept/schools/pesi/affiliat/contents.htm 
SubmitGlossaryTerm: 
Submit Glossary Entry 
Date: 
28/10/98 
Time: 
04:03:43 
Remote User: 
ActiveGlossaryForm 
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vivienwo@yahoo.com What was the one vs. many debate? 
What's the esscnce of Kantian theory 
SubmitGlossaryTerm: 
Submit Glossaty Entry 
Date: 
10/01/99 
Time: 
21:47:47 
Remote User: 
ActiveGlossaryForm 
atryk@goplay rennaisance 
SubmitGlossaryTerm: 
Submit Glossary Entry 
Date: 
10/01/99 
Time: 
21:49:40 
Remote User: 
ActiveGlossaryForm 
[atryk@hotmail.com] [rennaisance] [philosophy] 
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A P P E N D I X F 
Section 1: C L D Workshop Transcripts 
Section 2: E-mail summary 
Section 1: C L D Workshop Transcripts 
Below is a copy of the dialogue posted on the C L D workshop page: 
http://skip.mdx.ac.uk/CLD/DELBERTdemo.htm 
Date: 
05/02/99 
Time: 
10:28:35 
Commcnts 
[Skip] Hello, Welcome to the demo! 
Date: 
19/02/99 
Time: 
20:51:17 
Commencs 
[skip] the same, just because 
Date: 
19/02/99 
Time: 
20:52:08 
Comments 
[grouplO] The water level goes down. 
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Date: 
19/02/99 
Time: 
' 20:52:20 
Comments 
[Archimedes' Crewe] N o . 
Date: 
19/02/99 
Time: 
20:53:08 
Comments 
[The Neptune Group] 
T H E W A T E R G O E S UPPPPPPPPP! 
Date: 
19/02/99 
Time: 
20:53:17 
Comments 
[Roy, Bill , Gabe] The water level stays the same if the specific gravity of the 
cube is less than 1, otherwise the water level goes 
down (assuming no water splashes out of the pool when the cube is thrown in 
and the man and cube together do not weigh 
enough to have sunk the boat in the first place). 
Date: 
19/02/99 
Time: 
20:53:33 
Comments 
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[The Neptune Group] 
T H E W A T E R G O E S UPPPPPPPPP! 
Date: 
19/02/99 
Time: 
20:54:20 
Comments 
[epm] The water level goes down because metal is denser than water. 
Date: 
19/02/99 
Time: 
20:54:53 
Comments 
[grouplO] The water level goes down. 
Section 2: E - m a i l 
Section 2: E - m a i l Summary 
From: Andrew Roberts <a.roberts@mdx.ac.uk> 
O n 24.6.1998 the Centre for Learning Development's electronic learning 
forum was on web based learning. Anthony "Skip" Basiel explained his system 
of teaching and learning on the web according to constructivist rather than 
behaviourist principles. The session was notable in advance because a web 
link was provided that showed us, on the web, some of what we would hear at 
the forum, and setting up an electronic mailing list that participants could use 
to contact one another. 
The forum was in two parts: a présentation and a workshop session. In the 
workshop session I was struck by the parallels between my own thoughts on 
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the development of my essay writing course for social scientists, and the 
thinking of Anthony Basiel and his philosophy collaborator, Jeff Mason. They 
approached issues from a high technology position that I approached from a 
•low technology one. I was experimenting with email in teaching, but 
had no idea how to use the web. In simple terms, my problem was to start 
students writing early in the course, so that they would learn through action. 
The solution I tried was moving from a mainly seminar based course to a 
mainly email based one. Anthony Basiel also wantcd to start from student 
action, with conséquent feedback and reflection fuclling further action - the 
essence of constructivism. 
The workshop session attempted to overcome the préjudice that electronic 
éducation is an activity for isolated individuals who are not collaborating. We 
formed groups around a computer to work on a group project that Anthony 
Basiel had devised concerrung the displacement of water by an object. I would 
have liked to have becn told the answer (!). Howcvcr, the point was for us to 
see the ways in which collaboration can take place in web based learning. The 
small group discussion I was in generatcd ideas that I continued to discuss in 
relation to the "Human Computer Interface" with Judith Harding (CLD) by 
email after the workshop, and which have since 
formalised in my rnind on the model that Charles Crook uses. Crook 
distinguishes between collaboration with computers (rcplicating principles of 
collaboration in computer programmes), collaboration at computers (groups 
working together at a computer task), collaboration in relation to computers 
(for example, talking in class about issues flowing from a computer activity) 
and collaboration through computers (reading and writing emails and writing 
on the web). 
In numerous ways this workshop fed into and added fuel to the project that I 
have developed to develop a system of flexible learning that uses electronic 
communication with a campus based community core. Because Anthony 
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Basiel's work was on the web, I was able to study it. I adapted the principles of 
his high technology approach to the low technology aptitudes of most of my 
students and myself. This had advantages and disadvantages. Because it was 
popular with students who had not used computers before, the project 
generated a larger volume of email than I could manage. At this point 
Anthony Basiel was able to support me by pointing out the use of filtering (a 
feature he stressed at the workshop). 
Ken Goulding had spoken to me some time ago about the need to find ways 
of sharing experience across modules. I was struck by the ease with which I 
could study what Anthony Basiel is doing on the web. This was one of the 
reasons that I set up my own web site and developed the system of 
collaborating through emails and over the web that I now call "web-working". 
By doing this, other people are able to see and analyse what I am doing in my 
area in the same way that they can in Anthony BasieVs. 
The values of Forms implanted within web pages, combining the active 
learning virtues-of email with the passive assimilation and active teaching of 
web browsing, was pointed out to me by Anthony Basiel. It fits in well with 
suggestions for the way forward for interactive, collaborative education that 
are being made by Charles Crook. The use I have made of Forms can be seen 
on my web site by following the link to Society, History and Environment 
(SHE) and scrolling down to the web submissions. S H E students now have a 
web review as their second writing task. They submit this review by the Form, 
and the collection of reviews is used to compile the review of Middlesex 
University's web resources that accompanies the listing on my Study Link 
page. The home page for my site is: 
http://www.mdx.ac.uk/www/study/ 
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A P P E N D I X G 
Educational Technology Class Transcripts 
Copy of the dialogue from the Educational Technology Classes at the School 
of Computing Science at Middlcsex University -
http: / / slap.mdx.ac.uk/Teflching/com3120.htm 
http://skip.mclx.ac.uk/Tcaching/com2l00.htm 
Date: 
23/02/98 
Time: 
13:12:39 
Remote User: 
COM2100Comments 
[Anthony "Skip" Basiel-a.basiel@mdx.ac.uk] Welcome COM2100 students. 
Please enter any comments or information in the 
form above and submit it to this page. Thanks. 
Date: 
27/02/98 
Time: 
09:18:40 
Remote User: 
COM2100Comments 
[ Anthony "Skip" Basiel - a.basiel@mdx.ac.uk ] Some e-mail copies of 
interest? 
— ~- -~ ~-~ — ' — ' — Date sent: 
Thu, 26 Feb 1998 16:51:30 -0800 From: "AndrewJ. 
Mutch" Subject: Kiosk Navigator To: Multiple recipients of list Send reply to: 
amutch@dn.lib.mi.us 
H i again, 
I nave been contacted by a number of you about your inability to reach the 
page that describes how to set up Navigator in 
Kiosk mode using Javascript. The virtual addressing on our cooperatives 
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server has failed and has made this address 
unavailable(If you think your unhappy...let me teli you about my day!). 
You can reach this page at this address instead: 
http://dn.üb.mi.us/'~-nort/tech/kiosk.htrn 
Andrew Mutch Northville District Library Northville, M I 
> > » » A N D « < « < « < 
Date sent: Thu, 26 Feb 1998 16:36:12 -0800 From: Ialexander@acad.com 
Subject: Re:SessÌon Capture and Display To: 
Multiple récipients of list Send reply to: lalexander@acad.com 
Marty, 
I have been using a free tool from the Microsoft Office suite (95) that is 
simply called Camcorder. It captures screens in 
real-time and then plays them back. I believe you can loop the playback for 
unattended demos. Perhaps this will fit the bill? 1 
only know of one ftp site that stili has this program. However, if you have a 
problem downloading it I'd be happy to attach it to 
an email; it's under 700K. 
Place this ftp address in Netscape to retrieve: 
ftp://ftp.hiroshima-
u.ac.jp//pub/Windows/cica/win95/desktop/camcordr.exe 
Larry Alexander Dir. of Electronic Publishing Académie Press, San Diego 
Date: 
06/03/98 
Time: 
14:45:00 
Remote User: 
COM2l00Comments 
(Donna Tomlinson DT069) nhm.ac.uk/sc/ 
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Date: 
12/03/98 
Time: 
13:25:50 
Remote User: 
COM2100Comments 
[ a.basiel@mdx.ac.uk ] More Stuff- 1) Have a look at a good overview of 
instrucdonal design by F K A ( a company in Canada) at http://www.fka.com/ 
2) The (DfEE) Department for Education and Employment is a good source 
of information. 
http://www.open.gov.uk/ dfee/dfeehome.htm 
Date: 
07/04/98 
Time: 
13:22:05 
Remote User: 
COM2100Comments 
Skip Says: check out the Centre for Electronic Arts, from the Cat Hi l l Campus 
at: 
http://www.cea.mdx.ac.uk/CEA/Studcnts.html Good stuff. 
[Skip Basiet - a.basiel@mdx.ac.uk] 
Hello COM3120 students. ' 
I hope this website will be helpful. 
Please give any feedback about its design or educational value. 
Date: 
16/02/98 
Time: 
19:27:41 
Remote User: 
COM3120Comments 
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Suley ( suley@lovemac-demon.co.uk ) 
In regards to the évaluation (critique form) that skip has sent us. This sounds a 
bit like "usabiliry engineering , t. One of the current 
dcvelopmcnts in the W W W is the development of good web sites that is 
usable (the user can perform a task with ease of use). 
My project (com3992)is based on W E B USABILITY. This project can be 
found in the development stages in H T M L format 
at the address http://members.xoom.com/lovemac. Or you can go to Jakob 
Nielsons site (Highly recommended) at 
http://www.useit.com. A brilliant discussion on web usability...especially Scott 
Butiers amusing mail on how thcre are no t 
différences between traditional G U I designing and Web site designing. 
Date: 
- 16/02/98 
Time: 
19:35:18 
Remote User: 
COM3120Comments 
Suley ( suley@lovemac.demon.co.uk ) 
woo hoo. I like this *well done skip*. Anyway...there is a groovy web site in 
New York (via Internet...of course) that talks 
about multimedia technology (in fact it uses the phrase media too much)' at 
the address http://www.mediaworkshop.org/. you 
may find Multimedia évaluation at www.mediaworkshop.org/meg.html. have 
a read. 
SPURS R U L E 
Date: 
16/02/98 
Time: 
19:44:59 
Remote User: 
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COM3l20Comments 
Suley ( suley@lovemac.demon.co.uk) 
Who is getting sick of Suley—STAND UP. Well I have round a useml set of 
Criteria from C D I O C group at 
http://www.archimuse.com/cidoc/cidoc.mmwg.eval.crit.html I am glad I 
cam up with this Multimedia Evaluation. As it does give 
me the stepping stone on what I am going to do on this project. "Any 
comments please E-mail me. 
Oh...one litde argument. After doing an H C l module last year (interface 
designing) T found that Jakob Nielson's Heuristic 
Evaluation very "valuable" inevaluating Interface...would this not be a part of 
the multimedia evaluation process. The group at 
C D I O C did not think so. 
Date: 
23/02/98 
Time: 
19:35:05 
Remote User: 
COM3120Comments 
SUleyman A l i (suley@lovemac.demon.co.uk) 
O n the discussion of design at the seminar on Feb 17 I started to design my 
application. It is about teaching the basics of the 
Turkish language to anyone who wants to go to turkey (or other reasons). 
This is only the base...or the interface design. I just 
want to see what feedback (criticai analysis/evaluation) on the site. 
one suggestion: "is the midi music necessary in the background?"—I think this 
function only work with MS explorer! 
Date: 
24/02/98 
Time: 
11:28:53 
Remote User: 
283 
COM3120Comments 
Suleyman A l i (suley@lovemac.dcmon.co.uk) 
Oh...sorry...I forgot to give my web address for the "speak turkish" site, 
http://members.xoom.com/lovemac/turkish 
feedback will be appreciated. 
Date: 
24/02/98 
Time: 
14:53:05 
Remote User: 
COM3120Commcnts 
[derekl4@mdx.ac.uk] just having a nose at the interactive bit there is an error 
on this page << , 
Date: 
26/02/98 
Time: 
10:35:15 
Remote User: 
COM3120Comments 
Dick Bartram[rb072@mdx.acuii] 
http://curry.edschool.Virginia.edu/go/frog/menu.html 
Frog Dissection online! 
Date: 
26/02/98 
Time: 
22:56:55 
Remote User: 
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COM3120Comments 
Suleyman A l i ( suley@lovemac.demon.co.uk ) 
I found a web site (article)that was particular interesting in terms of "how 
educational multimedia can overcome potential (& 
current) problems in éducation". This web article is an ideal read for our 
projects. 
http://www.bookbuilders.org/9603/educamul.htm 
Date: 
27/02/98 
Time: 
09:17:39 
Remote User: 
COM3120Comments 
[ Anthony "Skip" Basiel - a.basiel@mdx.ac.uk ] Some e-mail copies of 
interest? 
— -—~— — — - ———" — ' ——— Date sent: 
Thu, 26 Feb 1998 16:51:30 -0800 From: "Andrew J. 
Mutch" Subject: Kiosk Navigator To: Multiple récipients of list Send reply to: 
amutch@tln.lib. mi. us 
H i again, 
I have been contacted by a numbcr of you about your inability to reach the 
page that describes how to set up Navigator in 
Kiosk mode using Javascript. The virtual addrcssing on our coopératives 
server has failed and has made this address 
unavailable(If you think your unhappy.Tet me tell you about my day!). 
You can reach this page at this address instead: 
http://tln.Ub.mi.us/~nort/tech/kiosk. htm 
Andrew Mutch Northville District library Northville, M I 
> > » » A N D « « < < « < 
Date sent: Thu, 26 Feb 1998 16:36:12 -0800 From: lalexander@acad.com 
Subject: Rezession Capture and Display To: 
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Multiple recipiente of list Send reply to: lalexander@acad.com 
Marty, 
I have been using a free tool from die Microsoft Office suite (95) that is 
simply called Camcorder. It captures screens in 
real-time and then plays them back. I believe you can loop the playback for 
unattended demos. Perhaps this will fit the bill? I 
only know of one ftp site diat stili has this program. However, if you have a 
problem downloading it I'd be happy to attach it to 
an email; it's under 700K. 
Place this ftp address in Netscape to retrieve: 
ftp://ftp.hiroshima-
u.ac.jp//pub/Windows/cica/win95/desktop/camcordr.exe 
Larry Alexander Dir. of Electronic Publishing Academic Press, San Diego 
Date: 
03/03/98 
Time: 
17:29:30 
Remote User. 
COM3120Comments 
Date: 
12/03/98 
Time: 
13:24:26 
Remote User: 
COM3120Comments 
More Stuff- 1) Have a look at a good overview of instructional design by F K A 
( a company in Canada ) at 
http://www.fka.com/ 
2) The (DfEE) Department for Education and Employment is a good source 
of information. 
http:/ / www.open.gov.uk/dfee/dfeehome.htm 
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Date: 
07/04/98 
Time: 
13:21:23 
Remote User: 
COM3l20Comments 
Skip Says: check out the Centrefor Electronic Arts, from the Cat Hi l l Campus 
at: 
http://wwwxea.mch:.ac.uk/CEA/Smdents.html Good stuff. 
Date: 
21/04/98 
Time: 
20:54:30 
Remote User: 
COM3120Commcnts 
Malcolm Clarke [mcl40@mdx.ac.uk] The Script to change the cursor from 
the arrow to the "hand" is as follows: T O H A N D L E 
mouseEnter syscursor =44 E N D T O H A N D L E mouseLeave syscursor =1 
E N D This works for other Cursors as well. See 
Toolbook help for list of Cursors - keyword sysCursor! 
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